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COLLECTED  ABSTRACTS 

NIMH  Addiction  Research  Center 
Lexington,  Kentucky 

1945  - 1963 


Date  Author(s)  and  Title 

1945  Eisenman,  A.  J.: 

The  forms  and  amount  of  morphine  excreted  in 
relation  to  size  of  dose. 

Fed.  Proc.  4:  (1)  88  (Mar.)  1945. 

Wikler,  A. : 

Effects  of  morphine  on  responses  of  nictitating 
membrane  of  cat. 

Fed.  Proc.  4:  (1)  l40-l4l  (Mar.)  1945. 

Wikler,  A.  : 

Effects  of  morphine  on  somatic  motor  compo- 
nents of  "sham  rage"  in  chronic  decorticate  cats 
and  dogs . 

Fed.  Proc.  4:  (1)  l4l  (Mar.)  1945. 

Wikler,  A . : 

Hindlimb  reflexes  in  chronic  spinal  dogs  during 
a cycle  of  morphine  addiction. 

Fed.  Proc.  4;  (1)  l4l  (Mar.)  1945. 

Wikler,  A.  and  Lloyd,  B.  J.,  Jr.: 

Effect  of  smoking  marihuana  cigarettes  on 
cortical  electrical  activity. 

Fed.  Proc.  4;  (1)  l4l-l42  (Mar.)  1945. 
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19^  Elsenman,  A.  J.: 

Effect  of  morphine  on  the  oxygen  saturation  of 
arterial  blood. 

Fed.  Proc.  (1)  1J>2  (Mar.)  1946. 

Wlkler,  A. : 

Reactions  of  chronic  totally  decorticated  dogs 
during  a cycle  of  morphine  addiction. 

Fed.  Proc.  5:  (l)  212-213  (Mar.)  1946. 

Wikler,  A.: 

Effects  of  a cycle  of  morphine  addiction  on  condi- 
tioned responses  and  experimental  neuroses  in  dogs . 
Fed.  Proc.  5:  (1)  213  (Mar.)  1946. 


1947  Isbell,  H.,  Elsenman,  A.  J.,  Wikler,  A.,  Daingerfleld 
M.,  and  Frank,  K.: 

Experimental  addiction  to  10820  (4-4-diphenyl-6- 
dimethylamino-heptanone-3 ) in  man. 

Fed.  Proc.  6:  (1)  264  (Mar.)  194?. 

Isbell,  H.,  Elsenman,  A.  J.,  Wikler,  A., 

Daingerfleld,  M.,  and  Frank,  K.: 

Treatment  of  the  morphine  abstinence  syndrome  with 
10820  ( 4-4-diphenyl-6-dlmethylamino-heptanone-3 ) . 
Fed.  Proc.  6:  (l)  340  (Mar.)  194?. 

Isbell,  H.,  Wikler,  A.,  Elsenman,  A.  J.  and  Prank,  K. 
Effects  of  single  doses  of  10820  (4-4-dlphenyl- 
6-dimethylamino-heptanone-3 ) on  man. 

Fed.  Proc.  6:  (1)  341  (Mar.)  194?. 

Wikler,  A.,  Prank,  K.  and  Elsenman,  A.  J,: 

Effect  of  single  doses  of  IO82O  (4-4-dlphenyl-6- 
. dimethylamino-heptanone-3 ) on  the  nervous  system 
of  dogs  and  cats . 

Fed.  Proc.  6:  (1)  384  (Mar.)  194?. 

Wikler,  A.  and  Prank,  K.: 

Tolerance  and  physical  dependence  in  intact  and 
chronic  spinal  dogs  during  addiction  to  10820 
( 4-4-diphenyl-6-dimethylamino-heptanone-3 ) . 

Fed.  Proc.  6:  (1)  384  (Mar.)  194?. 
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1948  Isbell,  H.  and  Eisenman,  A.  J.: 

Physical  dependence  liability  of  drugs  of  the 
methadon  series,  and  of  6-methyl-dlhydromorphine . 
Fed.  Proc.  7:  (1)  162  (Mar.)  1948. 

Wlkler,  A. : 

Reactions  of  chronic  decorticated  dogs  during  a 
cycle  of  addiction  to  methadone. 

Fed.  Proc.  7:  (1)  265  (Mar.)  1948. 

Wlkler,  A.  and  Frank,  K.: 

Effects  of  electroshock  convulsions  on  chronic 
decorticated  cats. 

Fed.  Proc.  7:  (1)  265-266  (Mar.)  1948. 


1949  None 


1950  Essig,  C.  F.  and  Marshall,  W.  H.: 

Spreading  cortical  depression. 

Fed.  Proc.  9:  (1)  38  (Mar.)  1950. 

Fraser,  H.  F.,  Flanary,  H.  G.,  Houde,  R.  VJ.,  and 
Isbell,  H.: 

Addiction  liabilities  of  some  drugs  of  the 
morphine  series . 

Fed.  Proc.  9:  (1)  277  (Mar.)  1950. 

Essig,  C.  F.  and  Marshall,  V/.  H. : 

The  relation  of  electrolyte  and  water  transfer 
across  the  arachnoid  membrane  to  spreading  cortical 
depression  of  Leao. 

Electroenceph.  din.  Neurophysiol.  2:  (3)  360 
(Aug.)  1950. 

Isbell,  H.,  Altschul,  S.,  Kornetsky,  C.  H., 

Fraser,  H.  F.,  Flanary,  H.  G.,  Eisenman,  A.  J., 
Wlkler,  A.  and  Hill,  H.  E.: 

Experimental  addiction  to  barbiturates  (motion 
picture ) . 

Fed.  Proc.  9:  (1)  701  (Mar.)  1950. 
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1951  Fraser,  H.  F.  and  Isbell,  H.; 

Addiction  potentialities  of  isomers  of  -6-dimethyl- 
amino-4-4-diphenyl-3-acetoxy-heptane  (Acetyl- 
methadol ) . 

J.  Pharmacol,  exp.  Ther.  101 ; (1)  12  (jan.)  1951* 

Hill,  H.  E.,  Kornetsky,  C,  H.,  Flanary,  H.  G.,  and 
Wlkler,  A. : 

Studies  on  anxiety  produced  by  anticipation  of 
pain.  I.  Effects  of  morphine.  (Preliminary  report). 
J.  Pharmacol,  exp.  Ther.  101 t (1)  17  (Jan.)  1951. 

Houde,  R.  W.,  Wikler,  A.  and  Irwin,  S.: 

Comparative  effects  of  morphine,  mephenesln  and 
thiopental  on  skin  twitch  and  hlndlimb  reflexes 
in  spinal  dogs . 

J.  Pharmacol,  exp.  Ther.  101 ; (1)  I8  (jan.)  1951. 

Houde,  R.  W.,  V/ikler,  A.  and  Irwin,  S.: 

J Comparative  actions  of  analgesic,  hypnotic  and 

paralytic  agents  on  hlndlimb  reflexes  in  spinal  dogs 
J.  Pharmacol,  exp.  Ther.  101 ; (1)  I8  (jan.)  1951. 

Wikler,  A.: 

Alpha  rhythm  and  sleep  patterns  in  the  electro- 
encephalograms of  patients  after  frontal  lobotomy. 
Electroenceph.  din.  Neurophysiol.  5:  (1)  101 
(Feb.)  1951. 

Essig,  C.  F.  and  Marshall,  W.  H,: 

Action  of  acetylcholine  on  cerebral  cortex  of  cats 
and  monkeys . 

Fed.  Proc.  (1)  40  (Mar.)  1951. 

Elsenman,  A.  J.: 

Effect  of  addiction  to  morphine  on  the  excretion 
of  water  and  electrolytes. 

Fed.  Proc.  (1)  I80  (Mar.)  1951. 

Fraser,  H.  P.,  Isbell,  H.,  Wikler,  A.,  Eisenman,  A.J. 
and  Kornetsky,  C.  H. : 

Cortisone  therapy  in  barbiturate  abstinence 
syndrome . 

Fed.  Proc.  3^:  (1)  Part  I,  297  (Mar.)  1951. 
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1951  Hill,  H.  E.,  Kornetsky,  C.  H.,  Flanary,  H.  G.  and 
(Cent.)  Wlkler,  A.: 

A preliminary  study  of  the  effects  of  anxiety  and 
morohine  on  discrimination  of  painful  stimuli. 

Fed*.  Proc.  2^:  (1)  509  (Mar.)  1951. 

Wlkler,  A. : 

The  effects  of  large  doses  of  N-allylnormorphine 
on  man. 

Fed.  Proc.  1^:  (1)  5^5  (Mar.)  1951. 

Fraser,  H.  F.  and  Isbell,  H.: 

Comparative  effects  of  morphine  on  former  morphine 
addicts  and  nonaddicts. 

Fall  Meet.,  Am.  Soc.  Pharmacol,  exp.  Ther.,  Oct. 
1951  (Mimeographed  report). 

Isbell,  H.  and  Fraser,  H.  F. : 

Human  pharmacology  and  addiction  liability  of 
derivatives  of  5“hydroxy-N-methylmorphinan. 

J.  Pharmacol,  exp.  Ther.  IO5 : (4)  548  (Dec.)  1951. 

Essig,  C.  F.,  Marshall,  W.  H.  and  VJitkln,  L.  B. : 
Components  of  striate  reactions. 

Am.  J.  Physiol.  2^:  (5)  782  (Dec.)  1951. 


1952  Essig,  C.  F.  and  Barnard,  G.  L.: 

Recording  seizure  occurrence  in  experimental 
epilepsy. 

Fed.  Proc.  2^:  (1)  44  (Mar.)  1952. 

Elsenman,  A.  J.,  Sloan,  J.  W.  and  Fraser,  H.  F.: 
Blood  nonproteln-nitrogen  constituents  during 
barbiturate  addiction  and  withdrawal. 

Fed.  Proc.  2^:  (1)  206  (Mar.)  1952. 

Fraser,  H.  F.,  VJikler,  A.,  Elsenman,  A.  J.,  and 
Isbell,  H.: 

N-allylnormorphine  in  treatment  of  methadone 
poisoning  in  man:  Report  of  two  cases. 

Fed.  Proc.  11:  (1)  546  (Mar.)  1952. 
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1952  Wlkler,  A.  and  Carter,  R.  L. : 

(Cent.)  Effects  of  morphine  and  N-allylnormorphine  on 
reflexes  in  dog  and  cat. 

Fed.  Proc.  IJ:  (1)  402  (Itor.)  1952. 

V;ikler,  A.,  Carter,  R.  L.,  Fraser,  H.  P.,  and 
Isbell,  H.: 

Precipitation  of  "abstinence  syndromes"  by  single 
doses  of  N-allylnormorphine  in  addicts. 

Fed.  Proc.  3^:  (1)  402  (Mar.)  1952. 

Fraser,  H.  P.,  Shaver,  M.  R.,  I-laxwell,  E.  S., 

Isbell,  H.  and  Wlkler,  A.: 

Fatal  termination  of  barbitm’ate  abstinence 
syndrome  in  man. 

J.  Pharmacol,  exp.  Ther.  106 : (4)  387  (Dec.)  1952. 


1953  Elsenman,  A.  J.,  Isbell,  H.,  Fraser,  H.  P.,  and 
Sloan,  J.: 

17“Ketosterold  excretion  in  a cycle  of  morphine 
addiction  and  withdrawal. 

Fed.  Proc.  3^:  (1)  200  (Mar.)  1953. 

Fraser,  H.  P.,  Isbell,  H.,  VJikler,  A.,  and  Pescor, 
P.  T. : 

Chronic  barbiturate  intoxication. 

Ped.  Proc.  3^:  (1)  322  (Mar.)  1953. 

Isbell,  H.,  Praser,  H.  P.,  and  Wlkler,  A.: 

Addiction  liability  of  dithienylbutylamines . 

Ped.  Proc.  3^:  (1)  333  (Mar.)  1953. 

Martin,  W.  R.,  Vernier,  V.  G.  and  Unna,  K.  R. : 

Effect  of  stimulation  of  the  reticular  activating 
system  on  electrically  induced  cortical  after- 
discharge . 

Epilepsia  2:  145,  1953. 
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1954  Fraser,  H.  P.,  1st ell,  H.,  Van  Horn,  G.  D.,  and 
Nash,  T.  L. : 

Use  of  measurement  of  miotic  effects  in  e^fTaluating 
analgesic  drugs  in  man. 

J.  Pharmacol,  exp.  Itier.  110 : (1}  19  (Jan.)  195^. 

yartin,  W.  R.,  Vernier,  V.  G.  and  Urjia,  K.  R.  : 

Effect  of  dilantin  and  phenotartital  on  the 
response  of  the  cortex  to  stimrolation  of  activating 
center. 

J.  Pharmacol,  exp.  Ther.  110 ; (l)  35  (Jan.)  195^. 

Eisenjnan,  A.  J.,  Fraser,  H.  ?.,  and  Isbell,  H.: 
Effects  of  ACTH  and  gonadotropin  during  a cycle 
of  morphine  addiction. 

Fed.  Proc.  2^:  (1)  203  (I-Iar. ) 195^» 

Carter,  R.  L.,  Fraser,  H.  F.,  and  Eisenman,  A.  J.: 
Electrophoresis  blood  serum  protein  patterns  of 
narcotic  addicts  and  controls . 

Fed.  Proc.  (1)  3^1  (Mar.)  1954. 

Carter,  R.  L.  and  Hikler,  A.: 

Use  of  N-allylnormorphine  in  early  demonstration 
of  physical  dependence  on  potent  analgesics  in 
dogs . 

Fed.  Proc.  2^:  (1)  342  (Mar.)  1954. 

Fraser,  H.  F.  and  Isbell,  H.: 

Chronic  intoxication  of  dogs  with  sodium  barbital 
(motion  oicture). 

Fed.  Proc.  (1)  355  (Mar.)  1954. 

Isbell,  H.  and  Fraser,  K.  F. : 

Addictive  properties  of  methadone  derivatives . 

Fed.  Proc.  2^;  (1)  369  (I-Iar.)  1954. 

Isbell,  H.,  Fraser,  K.  F.,  Wikler,  A.,  Eisenman,  A.J. 
Belleville,  R.  E.  and  Nash,  T.  L, : 

Experimental  chronic  alcoholic  intoxication 
(motion  picture). 

Fed.  Proc.  1^:  (1)  370  (Mar.)  1954. 
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Wilder,  A.,  Hill,  H.  E.,  and  Belleville,  R.  E.  : 
(Cont.)  Effects  of  morphine  on  electric  shock-conditioned 
inhibition  of  acquired  feeding  behavior  in  rats. 
Fed.  Proc.  13:  (1)  ^17  (Fiar.)  195^. 

Hill,  H.  E.,  Belleville,  R.  E.  and  Wilder,  A.: 
Anxiety  reduction  as  a measure  of  the  analgesic 
effectiveness  of  drugs. 

Science  1^:  (3108)  155  (July  23)  195^. 

Wilder,  A.  and  Pescor,  P.  T.  : 

Clinical  and  electroencephalographic  effects  of 
drugs  in  man  and  dog  (demonstration). 

Trans.  Am.  Neurol.  Ass.  Richmond,  Va.,  195^ ^ 

pp.  170-175. 


1955  Fraser,  H.  P.  and  Isbell,  H.: 

Addictive  properties  of  morphine  derivatives . 

J.  Pharmacol,  exp.  Ther.  II5 ; (1)  21  (Jan.)  1955. 

Isbell,  H.  and  Fraser,  H.  F. : 

Addiction  liability  of  4 -4 -diphenyl -6 -dime thyl- 
amino-hexanone -3 . 

J.  Pharmacol,  exo.  Ther.  II5:  (1)  29-50  (Jan.) 

1955. 

Carter,  R.  L.  and  Wikler,  A.: 

Chronic  meperidine  intoxication  in  intact  and 
chronic  spinal  dogs . 

Fed.  Proc.  (1)  325  (Fiar.)  1955. 

Fraser,  H.  P.  and  Isbell,  H,: 

Morphine  antagonists. 

Fed.  Proc.  lA:  (1)  340  (Mar.)  1955. 

Isbell,  H.,  Fraser,  H.  F.,  Wikler,  A.  and 
Belleville,  R.  E. : 

Tolerance  to  diethylamide  of  lysergic  acid  (LSD-25) 
Fed.  Proc.  (1)  354  (Mar.)  1955. 

Isbell,  H.: 

Withdrawal  symptoms  in  "primary"  meperidine  addicts 
Fed.  Proc.  (1)  354  (Mar.)  1955. 


1936 
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Praser,  H.  P.  and  Istell,  H.: 

Chlorpromazlne  and  reserpine:  (A)  Effects  of 

each,  and  of  combinations  of  each  with  morphine, 
(B)  Pailure  of  each  in  treatment  of  acute  absti- 
nence from  morphine. 

J.  Pharmacol,  exp.  Ther.  Il6 ; (1)  21  (Jan.)  1956. 

Martin,  R.  and  Riehl,  J.  L. : 

Quantitative  comparison  of  the  effects  of  chlor- 
promazine  and  pentobarbital  on  some  autonomic 
responses . 

J.  Pharmacol,  exp.  Iher.  llo : (1}  ^1-42  (jan.) 

1956. 

Essig,  C.  P.  and  v;ikJ.er,  A.: 

Prevention  of  barbiturate  withdrawal  convulsions 
in  cats  by  cerebral  electrostimulation. 

Ped.  Proc.  (1)  59  (Mar.)  1956. 

DeMaar,  E.  Vr.  J.  and  Martin,  ¥.  R.  : 

Effects  of  chlorpromazine  on  the  EEG  and  its 
activation. 

Fed.  Proc.  1^:  (1)  4l6  (Mar.)  1956. 

Praser,  H.  F.,  Isbell,  H.,  Wikler,  A.,  Belleville, 

R.  E.,  Essig,  C.  F.  and  Hill,  H.  E. : 

Minimum  dose  of  barbiturates  required  to  produce 
physical  dependence. 

Fed.  Proc.  (1)  429  (Mar.)  1956. 

Praser,  H.  F. : 

Addictive  potentialities  of  hexamethyleneimines . 
Fed.  Proc.  3o:  (1)  429  (Mar.)  1956. 

Isbell,  H.: 

Attempted  addiction  to  nalorphine 
Ped.  ih?oc.  3^:  (1)  442  (Mar.)  1956. 

Isbell,  K,: 

Effect  of  chlorpromazine,  reserpine  and  "frenquel" 
on  the  I^D  reaction. 

Fed.  Proc.  3o:  (1)  442  (Mar.)  1956. 

Martin,  W.  R. : 

Effect  of  chlorpromazine  on  cardiovascular 
responses  to  epinephrine  and  norepinephrine  in 
the  cat. 

Fed.  Proc.  2^:  (1)  456  (Mar.)  1956. 
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1956  Isbell,  H.: 

(Cont.)  The  search  for  a nonaddicting  analgesic. 

Bull.  Narcot.  8:  (4)  5 (Oct-Dec.)  1956. 

DeMaar,  E.  V.  J.,  Martin,  V/.  R.  and  Unna,  K.  R.  : 

The  effects  of  chlorpromazine  on  spontaneous  and 
evoked  action  potentials  of  the  cortex  and  bulbar 
reticular  formation. 

20th  Internat.  Physiol.  Congress,  1956. 


1957  Busch,  H.,  Martin,  W.  R.,  Nyhan,  W.  L., 

Zaratzian,  V.  L.  and  Olle,  E.  V/.: 

Induction  of  parasympathomimetic  activity  of 
B-substitution  of  pyruvic  acid. 

J.  Pharmacol,  exp.  Ther.  119 : (2)  I56--I37  (Peb.) 

1957. 

Fraser,  H.  P.,  Isbell,  H.,  Wilder,  A.,  and 
Elsenman,  A.  J.; 

Substitution  of  alcohol  for  barbiturates  in 
chronically  intoxicated  persons. 

J.  Pharmacol,  exp.  Ther.  119 : (2)  l46  (Peb.)  1957 

Martin,  v:.  R.,  Busch,  H.,  Nyhan,  V7.  L. , and 
Abdulian,  D.  H,: 

Peripheral  autonomic  and  central  nervous  system 
effects  produced  by  halogenated  P3rruvic  acids. 

J.  Pharmacol,  exp.  Ther.  119 : (2)  I65  (Peb.)  1957 

Elsenman,  A.  J.,  Eraser,  H.  P.  and  Brooks,  J.  V7.  : 
Plasma  and  urinary  corticoids  during  a cycle  of 
morphine  addiction. 

Fed.  Proc.  I6:  (1)  177  (Mar.)  1957. 

Abdulian,  D.,  Martin,  V".  R.,  and  Unna,  K.  R.  : 

Effects  of  intemeuron  depressants  on  inhibition 
and  facilitation  of  the  patellar  reflex. 

Fed.  Proc.  (1)  277  (Mar.)  1957. 

Fraser,  H.  P.,  Elsenman,  A.  J.  and  Brooks,  J.  W. : 
Urinary  excretion  of  5HIAA  and  corticoids  after 
morphine,  meperidine,  nalorphine,  reserpine  and 
chlororomazine . 

Fed.  Proc.  2^:  (1)  298  (Mar.)  1957. 
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Busch,  H.,  Nair,  P.  V.,  Prank,  M.  I.  and 
Martin,  V.’.  R.: 

Comparative  cholinomimetic  effects  of  mono-,  di-, 
and  tri-substituted  P3rruvic  acids. 

J.  Pharmacol,  exp.  Ther.  122 ; (1)  9a  (Jan.)  1958. 

Fraser,  H.  P.,  Isbell,  H.,  Wilder,  A., 

Elsenman,  A.  J.  and  Van  Horn,  G.  D. : 

Studies  of  normorphine  in  man. 

J.  Pharmacol,  exp.  Ther.  122 : (1)  22a  (Jan.)  1958. 

Knlazuk,  M.,  Martin,  W.  R.  and  Unna,  K.  R. : 

A new  method  of  measuring  movement  in  small 
animals . 

J.  Pharmacol,  exp.  Ther.  122 ; (1)  58a  ( Jan. ) 1958. 

Martin,  V.  R.,  Longo,  V.  G.  and  Unna,  K.  R. : 

Effect  of  mephenesin  on  Renshaw  cells. 

J.  Pharmacol,  exp.  Ther.  122 : (1)  49a  (jan.)  1958. 

Belleville,  R.  E.,  Pescor,  F.  T.,  Hill,  H.  E.  and 
Vdkler,  A.  : 

Effects  of  analgesic  doses  of  methadone,  m*eperi- 
dine,  and  morphine  on  pain  conditioned  inhibition 
of  lever  pressing  in  rats. 

Fed.  Proc.  2T:  (1)  348  (Mar.)  1958. 

Fraser,  H.  P.,  Isbell,  H.  and  Van  Horn,  G.  D. : 
Norcodeine  in  man. 

Fed.  Proc.  IJ:  (1)  367  (Mar.)  1958. 

Martin,  W.  R.  and  Eades,  C.  G. : 

Effect  of  various  central  depressants  on  pressor 
response  evoked  by  stimulation  of  the  mesencephalon 
Program,  Pall  Meet.,  Am.  Soc.  Pharmacol,  exp.  Ther. 
Ann  Arbor,  Mich.  (Aug.)  1958,  p.  25. 

Sloan,  J.,  Eisenman,  A.  J.,  Fraser,  H.  F.,  and 
Isbell,  H.; 

Preliminary  observations  of  the  urinary  excretion 
of  normorphine  and  morphine  in  man. 

Program,  Pall  Meet.,  Am.  Soc.  Pharmacol,  exp.  Ther. 
Ann  Arbor,  Mich.  (Aug.)  1958,  p.  31. 
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1959 


i960 


1961 


Eraser,  H.  F.  and  Isbell,  H,: 

Pharmacology  and  addiction  liability  of  dl-  and 
d -propoxyphene  ( Darvon ) . 

Pharmacologist  (2)  78  (Aug-Sept.)  1959 • 


Martin,  V/.  R.  and  Fraser,  H.  F.: 

A comparison  of  the  addiction  liability  of 
intravenously  administered  heroin  and  morphine 
in  man. 

Pharmacologist  2:  (2)  97  (Fall)  i960. 

Fraser,  H.  F.,  Van  Horn,  G.  D.,  Martin,  W.  R.  and 
Isbell,  H.: 

New  methods  for  evaluating  addiction  liability  of 
morphine -like  drugs. 

Pharmacologist  2:  (2)  97  (Fall)  i960. 

Wikler,  A.,  Green,  P.  C.,  Smith,  H.  D.  and 
Pescor,  F.  T. : 

Use  of  a benzimidazole  derivative  with  potent 
morphine -like  properties  orally  as  a presumptive 
reinforcer  in  conditioning  of  drug-seeking 
behavior  in  rats. 

Fed.  Proc.  3^:  (1)  22  (Mar.)  i960. 

Esslg,  C.  F.  and  Flanary,  H.  G. : 

Progressive  increase  of  electroshock  convulsive 
threshold  in  cats. 

Fed.  Proc.  2^:  (1)  28l  (Mar.)  i960. 


Fraser,  H.  F.,  Martin,  V/.  R.,  Wolbach,  A.  B.,  and 
Isbell,  H.: 

Addiction  liability  of  l-(p-chlorphenethyl)-2- 
methyl-6,7-dimethoxy-l,2,3^ 4-tetrahydroisoquinollne 
HCl . 

Fed.  Proc.  20:  (1)  Part  I,  310  (Mar.)  I96I. 

Martin,  W.  R.,  and  Fades,  C.  G. ; 

Demonstration  of  acute  tolerance  and  physical 
dependence  in  the  dog. 

Fed.  Proc.  20:  (1)  Part  I,  310  (Mar.)  I961. 

Eisenman,  A.  J.  and  Martin,  W.  R. : 

Effect  of  morphine  and  nalorphine  on  serum  CO2, 
semim  pH  and  respiratory  rate  in  the  decerebrate 
cat. 

Fed.  Proc,  20:  (l)  Part  I,  3IO  (Mar.)  I96I. 
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1962  Sloan,  J.,  Eisenman,  A.  J.,  Brooks,  J.  W.,  and 
Martin,  W.  R. ; 

Catecholamine  and  serotonin  levels  in  tissues  of 
morphine  addicted  rats  following  abrupt  withdrawal. 
Fed.  Proc.  (2}  ^26  ( Mar -Apr. ) I962. 

Martin,  V/.  R.,  Fraser,  H.  F.  and  Isbell,  H,: 

A comparison  of  the  effects  of  intramuscularly 
administered  pentobarbital  sodium  and  morphine 
sulfate  in  man. 

Fed.  Proc.  21:  (2)  326  (Mar-Apr.)  I962. 

Jones,  B.  E.,  Martin,  V/.  R.,  Isbell,  H.  and 
Fraser,  H.  F. : 

Evaluation  of  a photographic  method  of  estimating 
pupil  diameter  in  man. 

Fed.  Proc.  (2)  326  (l-Iar-Apr.)  19^2. 

Isbell,  H.,  V/olbach,  A.  B.  and  Rosenberg,  D.  E.: 
Observations  on  direct  and  cross  tolerance  with 
LSD  and  dextroamphetamine  in  man. 

Fed.  Proc.  (2)  4l6  (Mar-Apr.)  I962. 

Fraser,  H.  F.,  Jones,  B.  E.,  Rosenberg,  D.  E.  and 
Thompson,  A.  K. : 

Effects  of  addiction  to  i.v.  heroin  as  compared 
to  placebo  on  patterns  of  activity. 

Pharmacologist  4:  (2)  154  (Fall)  1962. 

Wikler,  A.,  I^artin,  VI,  R.,  Pescor,  F.  T.,  and 
Eades,  C.  G. : 

Factors  regulating  oral  consumption  of  etonitazene 
solution  in  morphine  addicted  rats. 

Pharmacologist  4:  (2)  154  (Fall)  1962. 

Martin,  W.  R.,  Wikler,  A.,  Eades,  C.  G.,  and 
Pescor,  F.  T. : 

Tolerance  and  physical  dependence  to  morphine  in 
rats . 

Pharmacologist  4:  (2)  154  (Fall)  I962. 
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1963  Jones,  B.  E.,  Planary,  H.  G.,  and  Clements,  T.  H.: 
Effects  of  morphine  and  pentobarbital  on  electro 
dermal  activity  and  conditioned  electrodermal 
responses  in  man. 

Pharmacologist  5:  (2)  2^5  (Pall)  19^3 . 

Weil-I»lalherbe,  H.,  Smith,  E.  R.  B.,  Eisenman,  A.  J 
and  Eraser,  H.  P.: 

Urinary  excretion  of  catecholamines  and  some  of 
their  metabolites  during  a course  of  morphine 
addiction  and  withdrawal  in  two  human  subjects. 
Ped.  Proc.  (2)  (Pt.  I)  567  (Mar-Apr.)  I963. 
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The  form  and  amount  of  morphine  excreted  in 
relation  to  size  of  dose.  A.v.va  I^isbnmax.  Re- 
gearch  iJejtl.,  U.S.  Ruhlic  H eallh  Service  HoH'piLal, 
l^zirif/lon.  In  the  preliminary  experiments,  in- 
rreiisiiiK  druses  of  morphine  sulfate  were  given  to 
human  txrst-mJdiets  and  the  first  and  second  urine 
voidings  were  analyzed.  The  results  indicated  that, 
in  general,  free  morphine  does  not  appear  in  the 
urine  Ijefore  the  third  hour.  Detectable  amounts  of 
Urund  rnr>rphine  appeared  during  the  first  twenty 
minutes. 

In  the  second  set  of  exf>eriments,  four  subjects 
were  given  2fJ,  .30,  40  and  &)  mg.  of  morphine  sulfate 
at  fortnightly  intervals.  Urine  was  collected  atone 
hour,  at  three  or  five  hours,  and  at  24  hours.  Since 
the  three  hour  specimens  after  the  20  and  30  mg. 
(UmcH  failed  to  show  free  morphine,  the  second  col- 
lection interval  for  the  4f)  and  fit)  mg.  experiments 
was  set  at  five  hours.  Three  hour  values  exceeded 
the  0 .5  mg.  allowed  for  a blank  but  the  results  are 
the  sum  of  two  analyses  neither  of  which  exceeded 
0.5  rng.  .Vbout  2 mg.  of  free  morphine  was  excreted 
after  five  hours.  For  the  24  hour  specimens  the 
amount  of  free  morphine  bears  no  constant  relation 
to  the  total  amount  excreted  or  to  the  dose  of  mor- 
phine. The  ratios  of  total  morphine  to  dosage  vary 
inversely  as  the  dosage,  e.  g.,  65  per  cent  for  20  mg. 
vs.  43  per  cent  for  60  mg.  This  may  explain  why  a 
60  mg.  dose  of  morphine  is  not  three  times  as  effec- 
tive as  a 2f)  mg.  dose.  There  is  a slight  decrease  in 
urine  volume  with  increasing  amounts  of  morphine. 
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R«pnDi«il  (rom  Fioia^non  PaocECDiHoi 

Voi  4.  No.  1,  Manib.  1»4S  L 

KfTrcU  of  morphine  on  somatic  motor  com* 
poneni*  of  “Hham  rage”  in  chronic  decorticate 
cats  and  dogs.  .Vhraha.m  Wiklkk.‘  Research  Dept., 
t S 1‘uhlic  Henllh  Service  Hospital,  Lexington, 
Ky  Seventeen  olmervations  on  the  effects  of  1- 
15  mg  kg.  of  inorpliinc  ANerc  made  on  5 cats,  2 
to  II  days  after  completion  of  aseptic  removal 
of  the  wrehral  eorte.x,  and  22  observations  were 
maile  on  tlie  effects  of  3-2<K)  mg''kg.  of  morphine 
on  U ilogs,  2 to  115  days  after  asc()tic  decortica- 
tion. In  the  cat  pre|uirations,  restraint,  maximal 
pinching  of  the  toes  or  faradization  of  the  skin 
evoked  classical  “sham  rage” — tail  lashing,  strug- 
gling, clawing,  running,  extrusion  of  the  claws, 
spitting,  snarling  and  vocalization  as  well  as  vari- 
ous autonomic  responses.  All  the  somatic  responses 
weri‘  greatly  re«luceti  or  aljolished  by  2-15  mg/kg. 
of  morphine  (subcutaneous).  Vocalization  and 
extrusion  of  the  claws  were  least  affected.  This 
depressive  effect  persisted  for  as  long  as  10  hours 
concurrently  with  spontaneous  walking  and  run- 
ning movements  which  appeareil  1-2  hours  after 
injection,  but  which  were  inhibited  by  nociceptive 
stimuli.  Delayeil  convulsions  followed  the  larger 
doses. 

In  the  decorticate  dogs,  restraint,  pinching  or 
faradization  of  the  skin  evoked  struggling,  running, 
liaring  of  teeth,  biting,  lashing  of  the  tail  and 
vocalization,  as  well  as  autonomic  responses.  The 
somatic  responses  were  greatly  reduced  or 
aliolishcil  by  all  doses  of  morphine  administered 
(subcutaneous).  Vocalization  was  least  affected. 
General  se<iation,  with  abolition  of  righting  reflexes 
followeil  all  doses  up  to  100  mg  kg.  Above  this  dose, 
initial  se<lation  was  followed  after  1-2  hours  by 
8|KHitaneou8  running,  circling,  and  later,  convul- 
sions, as  in  decorticated  cats.  Similarly,  nocicep- 
tive stimuli  inhibiteil  these  delayed  running  move- 
ments but  evoketl  no  somatic  sham  rage  responses. 


'Surgeon  (Reserve)  U.  S.  Public  Health  Service. 
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Reprinted  from  F«d*bation  Pbociedisos 
Vol  4.  No.  I,  March,  1945 


Hindlitnb  reflexes  in  chronic  spinal  dogs  during 
a cycle  of  morphine  addiction.  Abraham  Wikler.^ 
Research  Dept.,  U . S.  Public  Health  Service  Hos- 
pital, Lexington,  Ky.  Single  Doses.  Eighteen 
preliminary  observations  were  made  on  the  effects 
of  single  subcutaneous  injections  of  2-100  nig/kg.  of 
morphine  sulfate  on  the  hindlimb  reflexes  of  four 
dogs  whose  spinal  cords  had  been  transected  asepti- 
cally  at  DIO,  6-210  days  prior  to  testing.  In  all 
cases,  the  flexor,  crossed  extensor,  Phillipson’s, 
and  “mark  time”  reflexes,  and  “extensor  tone” 
were  depressed  or  abolished  while  the  extensor 
thrust  reflex  was  greatly  exaggerated.  When  the 
knee  jerk  was  a simple  twitch,  it  was  little  affected 
by  morphine;  when  it  was  sustained,  it  was  con- 
verted into  a twitch. 

B.  Dailj’  Doses.  Two  of  these  preparations  were 
subjected  to  three  periods  (26,  56  and  80  days  each, 
of  daily  administration  of  morphine,  beginning 
with  10  mg  kg.  and  gradually  increasing  to  100 
mg  kg.  At  each  dose  lev^el,  tolerance  gradually 
develofied  to  the  depressing  effects  of  morphine  on 
the  flexor  reflex  but  not  to  the  e.xcitant  effects  on 
the  extensor  thrust.  The  preinjection  activity  of 
all  the  hindlimb  reflexes  became  h3T)eractive  to- 
ward the  end  of  each  addiction  period. 

C.  Withdrawal.  Two  to  three  days  after  abrupt 
cessation  of  injections  the  flexor,  crossed  extensor 
and  mark-time  reflexes  became  supernormally 
hj’peractive,  while  the  extensor  thrust  was  de- 
pressed. .As  the  hj^peractivitj'  of  the  flexor  reflex 
graduallj'  subsided,  the  extensor  thrust  became 
more  active.  The  peak  of  the  general  abstinence 
s.vndrome  (restlessness,  vomiting,  diarrhea,  rhinor- 
rhea,  panting,  j'awning  and  hj'perpj'rexia)  as  well 
as  that  of  the  spinal  refle.xes  occurred  on  the  fourth 
day  of  withdrawal,  but  whereas  the  former  ended 
after  two  weeks,  the  latter  persisted  for  several 
months. 
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R«priot«d  (roin  Fedbbation  PROCEEDiNoe 
Vol.  4.  No.  I.  Mvch,  1845 


Effect  of  smoking  marihuana  cigarettes  on  cor- 
tical electrical  activity.  Abraham  Wiklek'  and 
Bolivar  J.  Lloyd,  Jr.*  (by  invitation).  Research 
Dept.,  U.  S.  Public  Health  Service  Hospital, 
Leiinylon,  Ky.  In  twenty-two  experiments  on 
nineteen  patients  electroencephalograms  were 
recorded  from  bipolar  occipital  leads  before  and 
after  smoking  2 or  .3  marihuana  cigarettes.  In 
all  cases  a marked  increase  in  the  number  and 
amplitude  of  fast  waves  of  the  frequency  of 
muscle  potentials  was  observed  after  smoking. 
These  were  apparently  of  muscular,  not  cortical 
origin,  since  the  same  effects  of  smoking  mari- 
huana were  observed  in  electromyograms  recorded 
from  temporalis  muscle.  In  4 cases  the  post-mari- 
huana record  could  not  be  read  satisfactorily 
because  of  the  prevalence  of  these  potentials.  In 
the  eighteen  remaining  cases,  there  was  no  sig- 
nificant'change  in  the  alpha  frequency  in  thirteen, 
ificant  change  in  the  alpha  frequency  in  thirteen, 
a decrease  in  3,  and  an  increase  in  2.  The  alpha  per- 
centage was  unchanged  in  ten  and  an  average  de- 
crease of  19%  was  observed  in  8. 

That  the  augmented  muscle  activity  w'as  due  to 
a central  (probably  cortical)  action  of  marihuana 
was  indicated  by  comparison  of  electrical  activity 
in  muscles  of  both  hindlegs  (one  of  which  was  de- 
nervated)  with  those  of  the  temporalis  muscle  in 
spinal  cats  with  head  and  brain  circulation  intact. 
Respiration  was  maintained  artificially  with  an 
apparatus  that  permitted  breathing  of  air  or  vari- 
ous mixtures  of  air  and  marihuana  smoke.  During 
breathing  of  a light  mixture  of  marihuana  and  air 
the  slower  cortical  frequencies  (6-9  per  second) 
disappeared.  Concurrently,  temporalis  muscle  ac- 
tivity increased.  In  contrast,  no  change  was  seen  in 
the  electrical  activity  of  either  group  of  hindleg 
muscles.  During  breathing  of  concentrated  mari- 
huana smoke  (short  of  anoxia)  slowing  of  cortical 
activity  with  concomitant  decrease  in  muscle  elec- 
trical activity  was  observed. 

* Surgeon  (Reserve)  U.  S.  Public  Health  Service. 

> Assistant  Scientific  Aide. 
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Effect  of  morphine  on  the  oxygen  saturation  of 
arterial  blood.  Anna  J.  Eisenman.  Research  Dept., 

U.  S.  Public  Health  Service  Hospital,  Lexington, 

Ky.  Twelve  experiments  were  done  on  ten  sub- 
jects, all  former  morphine  addicts.  Blood  was  col- 
lected from  the  femoral  artery  and  defibrinated 
anaerobically  and  analyzed  for  oxygen  content  and 
capacity  and  in  most  cases  for  serum  carbon  dioxide 
content  by  means  of  the  Van  Slyke  manometric 
apfjaratus.  Large  single  doses  of  morphine  sulfate 
(75  to  175  mg.)  were  administered.  Blood  was  again 
collected  at  the  peak  of  the  subject’s  reaction,  as 
manifested  by  mild  narcosis,  the  head  falling  for- 
ward on  the  chest,  talkativeness  or  drowsiness. 

This  state  was  usually  attained  in  about  three 
hours  after  the  administration  of  the  drug.  In  all 
twelve  cases,  the  oxygen  saturation  of  the  blood 
decreased  from  two  to  eighteen  per  cent.  The  oxy- 
gen capacity  did  not  vary  much  from  the  original 
value;  the  maximum  change,  an  increase  of  one 
volume  per  eent,  was  noted  in  the  case  of  a patient 
who  had  vomited.  In  eight  of  ten  cases  the  serum 
carbon  dioxide  content  increased  about  three 
volumes  per  cent.  This  increase  was  not  propor- 
tional to  the  drop  in  oxygen  saturation.  The  varia- 
tions were  unrelated  to  the  amounts  of  morphine 
administered  but  showed  rough  relationship  to 
the  subject’s  reaction 'as  objectively  observed. 

One  individual  who  reacted  only  mildly  to  the 
maximum  dose  of  175  mg.  sustained  minimal  blood 
clianges.  The  striking  observation  from  these 
studies  is  the  small  magnitude  of  the  changes  re- 
sulting from  relatively  large  doses  of  morphine. 

These  changes  in  the  blood  can  be  demonstrated  ’ 

only  at  the  time  of  maximum  reaction.  ^ 
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Reactions  of  chronic  totally  decorticated  dog» 
during  a cycle  of  morphine  addiction.  Abraham 
WiKi.ER.  Research  Dept.,  U.  S.  Public  Health 
iSertnce  Hospital,  Lexington,  Ky.  The  effects  of 
morphine  (1-20  mg.  per  kg.)were  studied  on  general 
hehavior,  pain  threshold  (turning  of  head  to  op- 
p<jsite  side  on  electrical  AC  stimulation  of  tooth 
pulp  through  double  amalgam  fillings),  tempera- 
ture, cardiac  rate  and  respiration  in  five  long- 
surviving  totally  decorticated  dogs.  Three  of  these 
preparations  were  then  subjected  to  regular  daily 
injections  or  morphine  (10-20  mg.  per  kg.  2 to  4 
times  daily).  One  died  on  the  10th  day  of  addic- 
tion while  in  2,  addiction  was  continued  for  2 
months  after  W'hich  morphine  was  withdrawn 
abruptly.  not  her  dog  was  addicted  to  morphine 
for  3 months  and  then  decorticated,  following 
which  morf)hine  was  withdrawn.  Single  Doses. 
.Morphine  regularly  caused  general  sedation,  loss 
of  body  righting  reflexes,  lowering  of  body  tem- 
perature and  cardiac  rate  and  elevation  of  pain 
threshold.  Respirations  were  variably  and  only" 
slightly  affected.  Addiction.  Tolerance  to  eleva- 
tion of  pain  threshold  by  morphine  developed 
rapidly  (two  weeks)  as  did  also  tolerance  to  gen- 
eral sedative  effects;  effects  on  temperature  and 
cardiac  rate  changed  little.  Later,  pre-injection 
temperature  and  cardiac  rate  became  elevated, 
motor  restlessness  and  affective  irritability  (bark- 
ing and  biting  when  handled)  appeared,  while  pain 
threshold  level  remained  unchanged.  Withdrawal. 
Following  abrupt  withdrawal  the  preparations 
exhibited  marked  motor  restlessness,  elevation  of 
temperature  and  cardiac  rate  and  rhinorrhea. 
One  dog  died  accidentally.  In  another,  the  signs 
of  withdrawal  subsided  after  3 days,  and  after  1 
week  morphine  again  elevated  pain  threshold  and 
caused  general  sedation.  Addiction  was  resumed  in 
the  third  preparation  and  is  still  maintained.  The 
morphine  “withdrawal  syndrome”  was  repro- 
duced by  injection  of  eserine  (0.5  mg.  per  kg.) 
in  a non-addicted  chronic  totally  decorticated  dog. 
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Reprinted  from  Fcoibatiox  P*rjmzm<i» 

Yol.  i,  No.  1,  lUreh.  1>M 

Effects  of  a cycle  of  morphine  addiction  on  condi- 
ditioned  responses  and  experimentai  neuroses  in 
dogs.  Abbaham  WtKLEH.  Ret*.arch  Dept.,  U.  S. 
Dublic  Health  Service  Horpital,  LeziT^gton,  Ky. 

Read  by  title  . Conditioned  leg  withdrawal  re- 
sponses were  established  in  7 dogs  by  pairing 
faradic  shocks  to  one  hind  leg  with  pure  tones  of 
frequencies  from  .3-50  to  5<X)  cj'cles  per  second  or 
with  a strong  light.  Positive  and  negative  re- 
sponses were  then  developed  to  the  limit  of  the 
dogs’  ability  to  differentiate  between  such  signals. 
Daring  the  5rst  few  months  of  such  training  mor- 
phine 1 to  10  mg.  p>er  kg.  impaired  differentia- 
tion markedly  or  abolished  the  conditioned 
response  altogether.  In  some  excitable  dogs  mor- 
phine (0.5  mg.  per  kg.  produced  mild  sedation  and 
improved  learning  and  differentiation.  In  aU  dogs 
the  effects  of  morphine  were  temporarily  abolished 
by  nociceptive  stimulation.  A.s  training  continued 
single  injections  of  morphine  exerted  less  effect  on 
conditioned  responses  and  in  one  dog  after  6 
months  of  training  morphine  ceased  to  impair 
differentiation  at  all.  Experimental  neuroses  were 
produced  in  2 dogs  by  exhibiting  negative  and 
positive  conditioned  stimuli  siniultaneously.  One 
neurosis  was  characterized  by  schizophrenic-like 
inhibition  and  catatonia  and  the  other  by  manic- 
like  excitement  and  hyperactivity.  These  two 
neurotic  dogs  and  one  very  stable  dog  which  could 
not  be  made  neurotic  were  subjected  to  daily  in- 
jdfetions  of  morphine  (10  mg.  per  kg.  twice  daily) 
for  three  months.  Before  tolerance  appeared  mor- 
phine reduced  the  excitability  and  improved 
performanrre  in  the  manic  dog,  but  had  little  effect 
on  the  performance  of  the  other  two.  As  tolerance 
developed  all  three  dogs  became  increasingly 
restless  and  irritable,  but  tMs  did  not  impair  the 
differential  responses  of  the  stable  dog.  After 
abrupt  withdrawal  all  dogs  showed  a mild,  but 
characteristic,  “abstinence  syndrome”  which 
subsided  after  -3  to  5 days.  After  this  peri-od  the 
behavior  and  performance  of  the  neurotic  dogs 
remained  unchanged  while  the  stable  dog  became 
cooperative  and  friendly  and  continued  to  respond 
correctly  to  complex  conditioned  stimuli. 
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Midicti*ii  M>  1H22I  t-t-dijflaeiirl- 
€-duBc-Lk;l&n!Ls»-hepi2j'friie-3  > u mux.  HA-grgja 
T - FTi  .1  ■'•■T  >irr3ii.'.jaiti  . Ajctca  J.  Eieekmjoc, 

.‘.'ii  •£-•-«  WjF  ..TCii  (TSj  iuTUTiiTdoil  J,  ^IaRT  DrUSTG- 
ruTELi-  : r :z.T3i!i.lauti  ■.  bZid  K«-R.l  Frajts;  (by 

x.-rrLfc.tic>z  , l~ . S-  P'uhlic  Health 

■SmvM  B (nj'-.taL  L€.xriupi.c»t . Ky.  K82C»  ttr?  ad- 
rixiuan^-rt'd  Bui»t’uiJiz»«cnis!T  4 tinieE  diii]y.  in  dcees 
xj'.-T»aiBmp  from  5 tio  45  ihe.  :ar  60  mg.'j), 
K<  ]0  jc*r3jer  laccphin^  Rdddets  -sTbo  vcjlTm.t,eered 
Jar  ".ije  «a;f>t‘riineot? . Wben  tbe  daily  dcsige  rea.c-bed 
6C*  mf  -eoa-iicHR  euf^oria..  f^saatioii  gS 

pwidTUTt  a.rtaTdTT.  naci'ien  uf  iferaoisjd  appeRranGe. 
azid  iZj'.TRhs^'d  irrixaiaEiy  aopRar^id.  IniTaases  in 
atiaage  tt«»  frwjoemly  r^icpesi^id.  RorBcbaeb  tests 
peijeraZjT  sacked  ae!?eiittia-tic*n  cxf  t-be  liase  xersoa- 
abty  s’.rxj''i.ure  aad  defreased  ansdeiy. 

Tcieraatit  to  tbe  fdQcwdxig  beeaxae  erddent  as 
adfirtioii  prrigrsaised:  anadgetif.  emetae,  nareoide 
aad  BeaatxTe  ; diminution  in  aipiia  freqnenty 

and  perurn’uisgs  and  xncrRaat  in  delta  frequency  in 
tbt  ektctriensepbaacigram:  xii'3^;  and  anorssia- 

BradTsardia-  bradypnea.  systolic  bypotenaon, 
eaustipaiicm , ferer  and  ■sreigbt  loss  nere  obserred 
tircnjgdiou*  adtScriion. 

XPX’s,  ciepbaiin-cbciesierol-floecalaiianB,  blood 
biliratidns.  red  and  ifrbite  eeD  e^ounts.  bemc^omns. 
and  urinalyaes  remained  normal . Blood  stugars  Trere 
usually  in  the  low  normal  range  - 

On  tbe  Srd  to  Tth  days  after  abrupt  frithdratral 
tbe  men  emolhined  of  weatness  and  anxiety. 
SysiioBc  blood  pressures,  temperatures  and  pulse 
late  ibut  not  respiratorr  rates])  ware  ederatedabore 
preaddirtion  Talues.  Ckloric  intake  and  body  wa^t 
declined  sligitly.  Sleep  was  not  anected.  One  sub- 
ject womited  once;  none  bad  diarrbea.  Fasting 
tiiood  sugars  and  red  and  wbite  cell  counts  £d  not 
change.  Aut. anomic  distnrbanees  were  miniinal. 
Tbe  axerage  intensty  of  absiinence  ilHiiiiinelsbaeii 
score  (Sd  not  exceed  20  pcints.  One  unstable  sub- 
ject dexelaped  an  acute  panic  raartaon  on  tbe  4tb 
•daj  gc  wdibdrawal.  and  3 otber  XH.tiecD.ts  bad  in- 
asteait  subjectbre  complaints  without  discoxerable 
pfcxseal  basis. 
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R»pnz.tc(i  from  FEorsAnoK  PBOciKt>n>G5 
Voi.  6,  No.  1,  Much,  IMT 


Treatment  of  the  morphine  abstinence  syn- 
drome with  10820  4-4-diphenyl-6-dimethylainino- 
heptanone-3  . Harris  Isbzu.  (by  invitation), 
-Vnxa  J.  Eisenm.ax  (by  invitation;, 

Wikler,  Mart  DAixGEBnzxn  (by  invitation), 
and  Karl  Fraxs  (by  invitation;.  Research  Depi., 
I'.  S.  Public  Health  Service  Hospital,  Lexington, 
Kentucky.  7 former  addicts,  who  volunteered  for 
experiments,  received  4 subcutaneous  injections 
of  morphine  sulfate  daily  for  2S  to  56  days.  The 
aniount  of  morphine  was  gradually  increased  from 
20  to  80  mg.  (or  ISO  it^.)  per  dose.  By  the  .36th 
hour  following  abrupt  withdrawal  of  morphine  all 
^ubjects  showed  signs  of  severe  abstinence  which 
disappeared  in  4 hours  in  4 subjects  who  received 
2 doses  of  20-45  mg.  of  10820.  These  4 subjects  con- 
tinued to  receive  6Q-1S3  mg.  of  10S20  daily  for 
10-21  days  during  which  they  exhibited  no  a^gns 
of  abstinence.  36  hours  after  withdrawal  of  mor- 
phine, the  remaining  3 patients  were  given  mor- 
phine in  amoimts  just  sufficient  (240-360  mg. 
daily  to  prevent  the  appearance  of  abstinence 
signs  for  7 days,  after  which  60-100  mg.  daily  of 
10820  was  substituted.  Xo  signs  of  abstinence  ap- 
peared during  the  next  14  days. 

The  abstinence  syndromes  which  appeared  fol- 
lowing abrupt  withdrawal  of  10S20  were  so  mild 
in  all  7 instances  that  no  treatment  was  required. 
The  patients  had  no  complaints  for  2-3  days,  but 
reported  weakness  and  anxiety  for  7 days  there- 
after. Systolic  blood  pressures  and  rectal  tempera- 
tures (but  not  respiratory  rates)  were  elevated 
slightly  above  preaddiction  levels.  Caloric  intake 
and  body  weight  declined  slightly.  Fasting  blood 
sugar  values  and  total  and  differential  WBC  counts 
were  unchanged.  Xo  patients  had  diarrhea.  Vomit- 
ing occurred  rarely.  Autonomic  disturbances  were 
minimal.  The  average  intensity  of  the  abstinence 
syndrome  (Himmelsbach  score)  did  not  exceed  25 
points.  Xo  signs  of  abstinence  could  be  detected 
14  days  after  withdrawal. 


Mzdi  I'.  4''.;:-' I Si^ryt  A 

P-rjra^*!-  ir>K.  TwcmxjLTtzr  ?*tim=cri» 
Vc;  j Nt  ..  Kjc^  :w 


EiTe<t  *f  siitgje  d**&§  *f  1'J&3j  (4-4-dipheHrl- 
6-dimetkTlaiEin®-hepirn®iif-3  on  man..  Hisszs 
IsBEii.  bj  invi?A5ioc  AbbjlHjlic  Wieues-  A^rs'i 
J.  F:sr\-if « V ?bT  LnTi'A'ik't  anri  Kasi. 
bj  iuv’-jisioG  I.  £*?<i3rr>.  Dtp:.,  U.  S.  PwMi/r 
Htaltk  Hc’4rpiSai.  KraSriSS-iry. 

Sabra'Antoos  i:®es  of  2-5  ms.  of  IC^j  5-l.?Ts::cd  'ia? 
pai".  *.fcire5ir;-Ii5  HaMj-Wplf  let briqn-?-)  c€  bwli 
non. -addict  and  former  addk"  snb;€<r:5  as  -isen  a; 

10  n^.  njorpnine  snlfs^e.  5 :i£-  of  I'jSX'  had  no 
ofe<*  on  ■empera':ure.  pclse,  bkod  nnESsnre  o? 
respL-a^ioo.  10  so  30  =2.  dhe  pdse  na*e  4 

to  10  b^'.a  n-.nnne.  and  depreseerd  sttso?!' 
bkiiod  preanre  5 so  10  mm.  Te-znperasnrrs  TEgr^r 
lower  in  scene  sur-jecse.  ZKG  sh:i‘='e’d  'Teibr  sdnns 
bradveardia  after  10-30  zz£.  5j-7o  mz.  did  nos  af- 
fect the  naatinz  bkod  rnzar  sergli.  5 nnz-  prodnsed 
na;nsea  3 times  and  vocnitinc  occe  in  13  tndais,  ben 
S3  mz-  freqtiensiTr  prodcred  these  enerts.  10  mz. 
or  mc-rej  prodneed  mSteis  ’srhi-ih  •=ras  less  maried 
than  after  me rp nine.  30  nng.  had  a potent,  and  anti- 
dmretic  e:fect  whieh  Tsas  maximmn  after  2 htnns 
as  contrasted  so  30  minnses  after  morphine. 

5 so  15  mz-  ha.i  no  enecs  ;n  tie  eZecsnsien-  • 

cepLal:>cram-  In  senoe  rases.  30  mz.  's.nsed 
slotdnz  of  alpha  irectiency,  chnintracn  in  alpha 
per-renta^,  and  inrresse  in  she  delta  penrentaze. 
yarxsis  and  sedaticn  Tcejre  ret  eridens  Tsdth  10 
mz.  er  less,  bes  »-ere  al-srays  pn^dnesd  by  20  So  30 
mz-  The  enses  of  narr»:sis  and  sedatiin  -sfas  shyTS" 
as  OTiT.pa-ed  so  merpiine.  bos  mere  prhlrni^d. 

In  f-trmen  addles  sdt>jecss.  ocses  of  10  so  30  mz 
re^nlarlj  induced  tmmdstaiaile  enph;  ria. 


Made  in  United  Stales  of  America 

Reprinted  from  Federation  Pboceedinos 
Vol.  8.  No.  1,  March,  1947 

Effects  of  single  doses  of  10820  (4-4-diphenyI- 
6-dimethyIamino-heptanone-3)  on  the  nervous 
system  of  dogs  and  cats.  Abraham  Wikler,  Karl 
Frank  (by  invitation)  and  Anna  J.  Eisenman 
(by  invitation).  Research  Dept.,  U.  S.  Public 
Health  Service  Hospital,  Lexington,  Kentucky. 
In  intact  dogs,  subcutaneous ' injection  of  2-10 
mg. /kg.  of  10820  caused  sedation,  elevation  of 
tooth  pain  reaction  threshold  (facial  twitch  in 
response  to  bipolar  electrical  stimulation  of  tooth), 
hypothermia,  bradycardia,  salivation  and  slowing 
of  cortical  electrical  activity.  In  conditioned  reflex 
experiments  the  degree  of  impairment  of  adaptive 
response  patterns  varied  inversely  as  their  sta- 
bility (predictability).  Blood  sugar  was  elevated 
about  30%  by  initial  doses  of  0.5  to  5.0  mg. /kg. 
Doses  of  50  mg. /kg.  caused  convulsions,  usually 
with  spontaneous  recovery. 

In  chronic  decorticated  dogs  2-5  mg. /kg.  caused 
whining,  immobility,  abolition  of  “sham  rage” 
reactions  to  restraint  or  nicoceptive  stimulation, 
elevation  of  tooth  prnin  reaction  threshold,  brady- 
cardia and  hypothermia. 

In  chronic  spinal  dogs  (lower  thoracic  level) 
2-5  mg. /kg.  reduced  or  abolished  the  hindlimb 
flexor,  crossed  extensor  and  Philipson’s  reflexes, 
augmented  the  extensor  thrust,  and  altered  the 
amplitude  of  the  knee  jerk  but  little. 

In  chronic  decorticate  cats,  1-5  mg. /kg.  caused 
elevation  of  threshold  for  nictitating  membrane 
responses  to  nociceptive  stimuli  (electrical  stimu- 
lation of  skin  through  Michel  clip  electrodes), 
pyrexia,  mydriasis,  extensor  rigidity  of  forelegs 
and  delayed  motor  restlessness ; instead  of  evoking 
“sham  rage,”  nociceptive  stinmlation  inhibited 
motor  activity  and  augmented  rigidity  and  opistho- 
tonos. 

In  acutely  decerebrated  cats,  effects  of  2-5 
mg. /kg.  varied  with  the  exact  level  of  the  prepara- 
tion. Extensor  rigidity  was  slightly  augmented  or 
diminished,  respiratory  rate  generally  slowed  and, 
in  one  experiment,  delayed  running  movements 
appeared  which  ceased  during  application  of  pres- 
sure to  extremities  or  tail. 

In  general,  in  all  preparations,  10820  acted  like 
morphine. 
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KcprinUd  from  FiDmaATOEK  Pbockki>i:!>os 
Vol.  6,  So.  1,  March.  1M7 


Tolerance  and  Physical  Dependence  in  Intact 
and  chronic  spinal  dogs  daring  addiction  to  10820 
(4  - 4 - dipheayl  - 6 - dimethylamino  - heptanone-3). 
Abraham  W^ler  and  Karl  Fraxk  (by  invita- 
tion). Research  Dept.,  U.  S.  Public  Health  Serv- 
ice Hospital,  Lexington,  Kentucky.  In  intact  dogs 
receiving  subcutaneous  injections  of  10820  4t  imes 
daily  increasing  gradually  from  1.0  to  5.0  mg. /kg. 
tolerance  to  the  sedative,  analgesic  (tooth  pain 
reaction  threshold),  and  hypothermic  effects  of 
the  smaller  doses  was  evident  at  the  end  of  the 
first  week  and  to  those  of  the  largest  dose  at  the 
end  of  the  eighth  week,  when  injections  were  dis- 
continued abruptly.  Twelve  to  18  hours  later, 
marked  restlessness,  tremors,  muscle  twitches, 
panting,  pyrexia,  mydriasis,  rhinorrhea,  occa- 
sional vomiting  and  mild  diarrhea  were  observed. 
The  abstinence  syndrome  reached  a peak  about 
the  24th  hour  and  largely  disappeared  by  the  48th 
hour.  After  one  week  tolerance  was  markedly  re- 
duced. The  10820  abstinence  syndrome  appeared 
to  be  more  rapid  in  onset,  more  severe  and  of 
shorter  duration  than  that  of  morphine  in  dogs. 

In  chronic  spinal  dogs  similarly  treated,  partial 
tolerance  to  the  effects  of  even  5 mg. /kg.  of  10820 
on  the  hindlimb  reflexes  was  noted  at  the  end  of  the 
8th  week.  Following  abrupt  withdrawal,  in  addi- 
tion to  the  abstinence  syndrome  above  the  level 
of  spinal  cord  transection  (lower  thoracic),  greatly 
exaggerated  running  movements  of  the  hindlimbs 
appeared,  reaching  a peak  at  the  86th  hour  with 
gradual  subsidence  during  the  next  two  weeks. 
During  this  p>eriod  the  flexor  reflex  was  hyp>er- 
active  and  the  extensor  thrust  reduced.  After- 
ward the  reflexes  returned  to  the  approximate 
preaddiction  level.  Artificially  induced  pyrexia 
failed  to  reproduce  the  hindlimb  abstinence  syn- 
drome. The  latter  resembled  strikingly  the  effects 
of  eserine  on  the  hindlimb  reflexes  and  the  changes 
in  the  laftef  during  morphine  withdrawal. 
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Physical  dependence  liability  of  drugs  of  the 
methadon  series  and  of  6-methyldihydromor- 
phi  ne.  Harris  Isbell  (by  invitation)  and  A.  J. 
Eisen.man.  Research  Department,  U.  S.  Public 
Health  Service  Hospital,  Lexington,  Kentucky. 
Average  doses  of  21  mgm.  of  racemic  methadon 
6-dimethylamino-4-4-diphenyl-3-heptanone),  11 
mgm.  of  levo-methadon,  90  mgm.  of  dextro- 
methadon,  84  mgm.  of  racemic  methadol  (6-di- 
methylamino-4-4-diphenyl-3-heptanone)  78  mgm. 
of  racemic  isomethadon  (5-dimethylamino-4-4- 
diphenyl-3-hexanone)  and  83  mgm.  of  6-  methyl- 
dihydromorphine  were  administered  to  10  men, 
at  the  28th  to  32nd  hour  of  abstinence  from 
morphine.  Levo-methadon  and  racemic  methadon 
reduced  the  intensity  of  the  abstinence  more 
than  did  30  mgm.  of  morphine.  Dextromethadon 
and  methadol  had  no  effect.  Isomethadon  re- 
duced the  intensity  of  abstinence  as  much  as 
did  30  mgm.  of  morphine.  6-Methyldihydromor- 
phine  had  only  a small  and  transient  effect. 

1 mgm.  of  levo-methadon  was  substituted  for 
each  8-10  mgm.  of  the  stabilization  dose  of  mor- 
phine in  7 subjects  who  were  addicted  to  morphine 
without  the  appearance  of  signs  of  abstinence. 
Following  withdrawal  of  the  levo-methadon  after 
14  days  substitution,  a definite  abstinence  syn- 
drome ensued,  which  was  similar  to  the  syndrome 
seen  after  withdrawal  of  racemic  methadon.  Fol- 
lowing the  substitution  of  1 mgm.  of  isomethadon 
for  each  1.5  mgm.  of  the  stabiliza#on  dose  of  mor- 
phine, signs  of  mild  abstinence  appeared  in  2 
of  5 cases.  When  the  isomethadon  was  withdrawn 
after  14  days  substitution,  an  abstinence  syndrome, 
very  similar  to  the  morphine  abstinence  syndrome, 
became  evident  12  hours  after  the  last  dose  was 
administered. 
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Reactions  of  ckronic  decorticated  dogs  dtuing 
a cycle  of  addiction  to  metiiadon.  Abhahaic 
WisxEE.  Research  De-parSment,  U.  S.  PuMie 
Health  Service  Hospital^  Lexington,.  KmSxsckg. 
In  2 chronic  decorticated  d-ogs  siibeiitaiieotis  in- 
jection  of  2.0  to  5.0  mg.,-  kg.  of  methadon  (“smi- 
done”,  ‘■'10S20”)  regtiarly  reduced  spontaneous 
activity,  depressed  sham  rage  responses  to  pinclL- 
Lng  or  restraint,  elevated  tooth,  pain  ruction  thres- 
hold, lowered  body  temperature  and  cardiac  rate. 
In  one  such  preparation,  43  days  after  completion 
of  decortication,  methadon  was  injected  sub- 
cutaneously every  6 hours  for  60  days,  the  dose 
being  increased  rapidly  trom  2.0  to  5.0  mg.,  kg. 

high  degree  of  tolerance  developed  to  the  anal- 
getic, sham  rage  depressant  and  temperature  low- 
ering effects,  but  tolerance  to  the  depressant  effects 
on  spontaneous  activity  was  less  marked.  As  addic- 
tion progressed  pre-injection  restlessness  and  hy- 
perirritability were  observed.  Two  attempts  at 
abrupt  withdrawal  were  abandoned  because  the 
preparation  exhibited  extreme  restle^nass, 
marked  loss  of  irritability,  profuse  salivation, 
vomiting,  tachycardia,  fever,  weak  pulse  and 
gasping  respirations.  After  a 2-day  withdrawal, 
restlessness,  hypoirritability,  persistent  rootiug 
and  gnawing  at  the  door  of  the  circular  cage  were 
exhibited  for  about  two  weeks  after  which  there 
was  a gradual  return  to  the  preaddiction  state. 
In  another  preparation,  6 months  after  completion 
of  decortication,  methadon  2.0  mg.-’kg.  was  sub- 
stituted for  morphine  after  tolerance  to  the  latter 
had  been  established.  This  dose  was  injected  sub- 
cutaneously every  6 hours  for  34  days.  Partial  cross 
tolerance  to  morphine  was  observed.  On  abrupt 
withdrawal  of  methadon,  an  abstinence  syndrome 
was  observed  which  was  milder  but  qualitatively 
the  same  as  that  described  above.  The  methadon 
abstinence  syndrome  in  both  preparations  wss 
indistinguishable  from  that  of  morphine. 
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Effects  of  electroshock  conmlsions  on  chronic 
decorticated  cats,  .\bhaha3i  Wisxeb  and 
FavxK  (b}'  irnri ration).  Research  Depariment,  U. 
S.  Public  Health  Service  Hospital,  Lexingion, 
Kentucky.  In  chronic  decorticated  cats  conTulsiona 
were  induced  by  passage  of  200-450  milliamperes  of 
60  cycle  A.C.  from  vertex  to  palate.  Immediately 
after  each  seizure  and  for  5 to  4 hours  afterward 
Bham  rage  responses  (chieffy  facio-vocal)  to  pres- 
sure-pain stimuli  applied  to  the  tail  were  markedly 
reducW  while  other  sham  rage  responsEs  (spring- 
ing, clawing,  lashing  of  tail)  evoked  by  non- 
nociceptive  stimuli  were  unanected  or  enhaneed. 
In  3 of  the  preparations  licking  responses  to  tactile 
stimulation  of  the  perineal  region  were  temporarily 
depressed  after  each  seizure.  Righting  refiexes 
returned  within  a few  minutes  after  each  convul- 
sion while  pulse  rate  and  rectal  temperatures  were 
not  altered  signi&cantly.  Apnea  occurred  daring 
the  seizures  and  was  followed  by  transient  hyperp- 
nea.  No  cumulative  or  new  eSects  were  observed 
after  daily  electiosbock  convulsions  for  -5  to  9 
days.  In  termiiml  experiments  the  preparations 
were  curarized  and  maintained  on  artincial  respira- 
tion. Electrical  activity  was  recorded  from  vertex 
and  sphenoid  screw  leads  immediately  after  elec- 
troshock induced  as  above.  The  elecTroencephalo- 
gjaphic  patfems  were  characterized  by  bursts  of 
6-21  per  second  rhythms  intemipted  by  sflent 
intervals  finally  termi Taring  after  a more  proloi^ed 
1-3-lS  per  second  rhythm.  In  places  mst  and  slow 
wave  sequences  were  seen.  This  was  more  marked 
in  preparations  which  were  nmiphinized  prior  to 
electroshock-  Xeuiopatholo^e  studio  of  the  re- 
maining brains  revealed  so  residml  neocortex. 
The  microscopic  changes  did  not  dimer  in  degree 
or  kind  from  those  seen  in  other  chrome  decorti- 
cated cats  which  were  not  subjected  to  dectio- 
shock  convulsions. 
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Spreading  cortical  depressiim-  C±ez  F.  Eears-* 
ANi)  Wale  H.  Masshiaix.  Intramural  Research 
Branch,  Xaticmal  Inst,  of  Mev^tal  Health  arui  Lab. 
of  Physical  BioLorpi,  Ex-per.  Bioloq<y  ar/i  Medicine 
Inst.,  Sational  Inst,  of  Health,  Beth.esda,  Mi. 

A cat  or  monkey  preparation  of  exposed  cortex 
maintained  onder  physiological  conditions  rarely 
produces  spreading  depressions.  We  have  de- 
veloped 3 almost  certain  methoda  of  producing  the 
reaction;  1 radical  internal  dehydration;  J'))  cool- 
ing the  surface  of  the  cortex  approximately 
and  -5  - exposure  to  room  air  for  several  hours.  A 
4th  but  uncertain  method  is  some  unknown  trau- 
matic factor  in  surgical  procedure.  An  occasional 
monkey  preparation  will  jrield  the  reaction  within 
the  1st  hour  after  exposure  to  room  air.  Failures  of 
reactions  are  correlated  with  highly  negative 
cortical  base  line  voltages.  The  chilled  cortex 
<' monkey-  shows  4 definite  components:  DL,  D2, 
D3,  and  D4.  D1  jumps  the  central  sulcus,  D2 
follows  the  cortex  or  pia  membrane.  Dl  and  D2 
velocities  are  approximately  OHS  mm.  sec.  D3 
velocity  is  about  0.0053  mm.  sec.,  and  D4  velocity 
is  about  0.0035  mm,  sec.  The  Dl,  D2,  and  D3 
■Reactions  are  obtained  after  prolonged  exposure  to 
room  air  but  at  1.5-3  times  the  above  velocities. 
In  both  cooled  and  room  air  exposed  nrenaration 
D4  is  not  always  seen.  The  reactions  develop 
gradually  to  the  same  pattern  that  can  he  obtained 
in  10  minutes  by  cooling  the  cortex.  The  rniti.al 
stages  of  development  of  the  phenomena  can  be 
seen  within  15  minutes  after  exposure  to  room  air. 
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Addiction  liabilities  of  some  drags  in  the  mor- 
phine series.  H.  F.  Fraseb.*  H.  G.  Flakaet,* 
R.  W.  Hocde*  and  H arris  Isbell.  Research 
Division,  USPHS  Hospital,  Lexington,  Ky. 

The  addiction  liabilities  of  dihydrocodeinone 
(dicodide),  6-methyldihydromorphine  (‘6-meth- 
j'l’),  and  3-hydroxy -X -methyl  morphinan  (mor- 
phinan;  were  tested  in  former  morphine  addicts, 
by  the  single  dose  method  for  the  detection  of 
euphoria  (all  compounds),  the  single  dose  method 
for  relief  of  abstinence  from  morphine  (dicodide 
and  ‘6-methyl’)  and  by  direct  addicticm  (all  com- 
poimds‘.  Thirty  mg.  of  dicodide  and  6-methyl 
or  10-15  mg.  of  morphinan  subcutaneously  or 
intravenously  induced  morphine-like  euphoria  in 
these  subjects.  Forty-five  mg.  of  dicodide  ad- 
ministered subcutaneously  at  the  30th  hour  of 
abstinence  from  morphine  relieved  withdrawal 
s>mptoms  almost  completely.  Ninety  mg.  and  120 
mg.  of  ‘6-methyl’  administered  at  the  2Sth  and 
32nd  hours  of  abstinence  produced  subjective 
relief  but  had  only  minor  effects  on  objective 
signs.  Five  volunteers  received  the  drugs  for  32-38 
days.  The  Tnaximiim  daily  dosages  attained  were 
240,  180,  and  60  mg.  for  dicodide,  ‘6-methyl’  and 
morphinan  respectively.  During  the  experiment, 
behavior  of  the  men  addicted  to  the  3.'drugs  re- 
sembled that  of  men  addicted  to  morphine.  Com- 
plete tolerance  to  the  sedative  action  was  not 
attained.  The  electroencephalograms  of  subjects 
receiving  dicodide  and  morphinan  were  slowed 
throughout  addiction.  The  pain  thresholds  (mod- 
ified Hardy-Wolff-(^odel)  of  men  receiving  ‘6- 
methyl’  were  not  altered  but  the  psyehogalvanTc 
response  to  thermal  stimulation  was  reduced. 
The  intensities  of  abstinence  from  dicodide  or 
‘6-methyT  were  milder  than  would  have  been  ex^ 
pected  after  withdrawal  of  morphine.  These  2 
drugs  may  therefoj^  have  some  advantages  ove^ 
mc^hii^fj^  Ahstinbnce  from  p^og^inajt^.  wjas  ^- 
proxmately  equal  to  abstinence  from  morphine. 
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7.  The  Relation  of  Electrolyte  and  Water  Transfer 
Across  the  Arachnoid  Membrane  to  Spreading 
Cortical  Depression  of  Leao.  — C.  F.  EssiG 
and  Wade  H.  Marshall,  National  Institute  of 
Health,  Bethesda,  Md, 

An  attempt  has  been  made  to  determine  the  effect 
on  spreading  cortical  depression  of  removal  of  elec- 
trolytes from  the  subarachnoid  space. 

A solution  of  9.95  per  cent  sucrose  in  distilled 
water  is  isotonic  with  resp>ect  to  a solution  containing 
160  millimoles  of  NaCl  p>er  Kg.  which  has  an  osmotic 
pressure  equal  to  human  blood  serum.  Such  a sucrose 
solution  ;9.95  per  cent)  was  made  to  flow  across  the 
partially  exposed  arachnoid  surface  of  one  hemisphere 
for  20-30  min.  before  an  electrical  stimulation.  Sub- 
.cequent  to  this  a static  pool  of  phosphate  buffered 
Ringer's  solution  was  allowed  to  stand  on  the  brain 
for  another  15-30  min.  The  Ringer’s  solution  was 
then  washed  off  briefly  and  replaced  by  a new  {xxjI 
of  9.95  per  cent  sucrose.  Then  another  electrical 
stimulation  was  performed  within  1-2  minutes.  Thus 
one  stimulation  followed  what  may  be  a dialyzing 
procedure  and  the  other  stimulation  foUowed  ion.  and 
possibly  water  replacement  by  Ringer's  solution. 

The  results  obtained  with  such  a technique  def- 
initely pKDint  to  an  accentuation  of  the  spreading  de- 
pression phenomenon  following  exposure  to  flowing 
sucrose.  In  approximately  6-1  per  cent  of  the 
stimulations  the  contrast  was  absolute  or  completely 
positive.  Thus,  on  immediate  stimulation  in  static 
sucrose  following  exposure  to  Ringer's  solution  no 
spreading  depression  was  obtained,  but  after  flowing 
sucrose  electrical  stimulation  produced  spreading 
depression.  In  twenty-six  per  cent  of  cases,  the  con- 
trast was  not  absolute  because  partial  or  occasional 
total  reactions  occur  after  Ringer's.  In  10  per  cent 
of  the  stimulations  there  was  no  obvious  effect  noted 
after  exposure  to  flowing  sucrose. 

Other  effects  of  this  technique,  such  as  accentua- 
tion of  abnormal  wave  production  and  brain  wave 
recovery,  are  being  investigated. 
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Experimental  addiction  to  barbiturates  (motion 
picture).  Harris  Isbell,  Sol  Altschtjl,*  C.  H. 
Kornetsky,*  H.  F.  Fraser,*  H.  G.  Flaxary,* 
A.  J.  Eisexmax,  a.  Wikler  axd  Harris  Hill.* 
Research  Division,  USPHS  Hospital,  Lexington, 
Ky. 

Five  former  morphine-addict  volunteers  re- 
ceived barbiturates  for  92-144  days.  The  highest 
daily  dosages  attained  were  1.8,  1.8,  and  3.8  gm. 
daily  of  seconal,  pentobarbital,  and  amytal  re- 
spectively. While  chronically  intoxicated,  all  pa- 
tients showed  impairment  of  mental  ability,  in- 
creased emotional  lability,  infantile  behavior  and 
confusion.  No  toxic  psychoses  were  observed  while 
patients  were  taking  the  drug.  Neurological  signs 
included  nystagmus,  dysarthria,  ataxia  in  gait 
and  station,  and  depression  of  superficial  abdomi- 
nal reflexes.  The  effects  of  the  same  dose  of  the 
drug  varied  widely  from  day  to  day  and  was  par- 
tially dependent  on  food  intake.  Partial  tolerance 
was  observed.  In  the  electroencephalogram  the 
percentage  of  /3  waves  was  increased.  Following 
withdrawal  of  barbiturates,  neurological  signs 
disappeared  and  weakness,  anxiety,  anorexia, 
nausea,  vomiting,  rapid  weight  loss,  fever,  eleva- 
tion of  NPN’s,  convulsions  (4  of  5 patients)  and  a 
psychosis  (4  of  5 patients)  resembling  alcoholic 
delirium  tremens  were  observed.  During  with- 
drawal, the  percentage  of  ^ waves  was  reduced  in 
the  electroencephalogram  and  paroxj’smal  bursts 
of  slow  waves  appeared.  Recovery  was  complete. 
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iDDiCTION  S'Of^NTTALITlES  OF  ISOMERS  OF  6-DIMETHYUl^TNO=4"4-ir!:^TMYL-3ACE» 
‘ * " TOXY-HEPTANE  (ACETYLMETHAXOL) . 

•*  . 

HoF.  mSER  AND  HARRIS  ISBELL 

Rw«ftrch  Branch,  U.  So  Public  Health  Service  Hospital ^ Lexing- 
ton, Kyo  (National  Institute  of  Mental  Health) o 


The  drugs  studied  were  the  alpha  forms  of  acetyl-lp  -d  and  -dl-methadoio 
The  1-antlmer  was  synthesised  from  1-methadone,  the  d-antimer  from  d-methadoneo 
Thirty  mgo  of  the  dl  form  or  15  mgo  of  the  1 form  subcutaneously,  induced 
intense  morphine- like  euphoria,  which  began  30  minutes  after  the  injection  and 
persisted  for  30  hours,  in  10  former  morphine  addicts o Euphoria  did  not  appear 
until  nine  hours  after  30  mgo  of  the  d-antimer  were  administered  subcutaneously 
'^r  Intravenouslyo  After  oral  administration  of  30-40  mg.  of  the  d form,  eu- 
. fho  rla  appeared  in  1-2  hours o After  either  method  of  administration,  euphoria 
t persisted  30-48  hours o Cumulative  effects  vrere  observed  after  15  mgo  of  the 
d-antlmer  twice  daily  for  three  dayso  All  forms  were  effective  in  relieving  and 
Suppressing  abstinence  from  morphine,, 

Twenty  to  60  mgo  of  the  d-antimer  daily  (given  orally  in  two  doses)  pre- 
vented appearance  of  abstinence  symptoms  in  10  patients  addicted  to  160-400 
mg.  of  morphine  subcutaneously  dailyo  These  patients  were  stabilized  for  two 
weeks  on  the  d~antimer  and  then  the  drug  wnas  abruptly  and  completely  withdrawn o 
After  two  days,  a mild  withdrawal  syndrome,  similar  to  abstinence  from  metha- 
done, appearedc 


Reprinted  fropi  Jo'  Pharmacol o & Expero  Therapo, 
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STUDIES  ON  ANXIETY  PRODUCED  BY  ANTICIPATION  OF  PAIN. 

I.  EFFECTS  OF  MORPHINE.  H.  E.  Hill,  C.  H.  Kornetsky', 

. Flanarv  and  A.  Wikler.  National  Institute  of 
Mental  Health  of  the  National  Institutes  of  Health, 
Public  Health  Service.  (Research  Division,  U.  S.  Public 
Health  Service  Hosnital,  Lexington,  Ky.) 


In  22  post-addicts,  hand  reaction  times  to  visual 
stimuli  on  days  without  morphine  were  compared  with  those 
after  subcutaneous  injection  of  15  mp;.  of  the  drug  under 
the  following  conditions:  (a)  the  subjects  were  motivated 
only  by  a general  knowledge  of  their  performance,  and 
(b)  the  subjects  were  penalized  by  self-administered 
brief,  but  strong  electroshocks  to  one  hand  immediately 
after  each  response  which  was  slower  than  the  lowest 
previous  median  value.  The  fastest  reaction  times  occurred 
in  non-morphinized  subjects  who  were  not  penalized  for 
slow  reaction  times.  Morphine  alone  slowed  reaction 
times  significantly.  Electric  shock  penalties  in 
non-morphinized  subjects  also  slowed  reaction  times 
significantly.  However,  when  electric  shock  penalties 
were  delivered  to  morphinized  subjects,  reaction  times 
were  not  slowed  above  that  level  effected  by  morphine 
alone  during  the  first  one  and  one-half  hours  after 
injection  of  the  drug;  indeed,  in  some  subjects  reaction 
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times  under  these  conditions  were  faster  than  either 
after  morphine  alone  or  when  the  subjects  were  penalized 
with  electric  shocks  when  morphine  was  not  administered. 
It  is  concluded  that  morphine  reduces  the  disruptive 
effects  on  performances  which  are  consequent  to  anxiety 
produced  by  anticipation  of  pain.  This  may  represent 
an  important  aspect  of  the  analgesic  action  of  morphine. 
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CO'FARA  IVL  EFFaCTS  OF  ?.fEPHE^!ESIN  AND  TTilOPENTAL  ON  Sm-T?n[TCH 

AND  HTNDIJMh  REFLEXES  IN  SPINAL  DOGS« 


National  Institute  of  Mental  Health  of  the  National  Institutes  of  Healthy 
Public  Health  Service,  Research  Branch,  UoSo 
Public  Health  Service  Hospital, 

Lexington,  Ky© 

Physiologic  and  anatomic  studies  demonstrate  that  in  dogs,  the  cutaneous 
maximus  response  ("skin- twitch*)  to  thermal  irradiation  or  clamping  of  the 
akin  is  integrated  over  a spinal  reflex  arc  whose  sensory  receptive  field  ex- 
tends from  D-2  to  L-5  dermatomes  and  whose  efferent  arm  emerges  solely  from 
C-8  ventral  rootc.  After  spinal  transection  above  C-8  segment  the  pattern  of 
this  reflex  was  essentially  unaltered  and  it  vras  depressed  by  effective  doses 
of  morphine,  methadone,  mephenesin,  benzimidazole,  pentobarbital  and  thio- 
pe^.talo  However,  these  drugs  could  be  classified  into  three  groups  on  the 
basis  of  their  effects  on  hindlimb  reflex  patterns?  (a)  morphine  and  metha- 
done enhanced  the  ipsi  lateral  extensor  t’^rust,  had  few  and  variable  effects 
on  the  k>^ee  jerk  an^  depy-essed  markedly  the  flexor,  crossed  extensor  and  Phi  1.- 
llppson's  re^lexj  (b)  mephenesin  and  benzimidazole  enhanced  the  knee  jerk  but 
depressed  all  other  reflexes  studied j (c)  pentobarbital  ar'^  -i-hiopental  pro- 
gressively depressed  all  reflexes  though  t^e  knee  jerk  was  the  last  to  disap= 
P'-aro  It  is  concluded  that  depression  of  the  skin<=tvdtch  by  a drug  is  not 
necessarily  an  indicator  of  analgesic  actiono  However,  the  effects  of  a given 
agent  on  hindlimb  reflex  patterns  in  chronic  spinal  dogs  may  enable  one  to  pre- 
dict whether  it  is  likely  to  act  like  morphine,  mephenesin  or  thiopentalo 
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' Alpha  ’"fiythtrs  and  sleep  patterns  ir  tne  electroencephalograms  of 


in  tracings  from  scalp  leads  anterior  to  the  plane  of  frontal 
Ipootamj-  p’  ri^ormed  tnrough  sups  nor  frontal  burr  holes,  alpha  activity 
vas  seen  in  a lev;  records.  After  oral  seconal  Od  0o2  Gm,^  alternating 
Ic-lB  cps,  “spindles"  and  siow  activity  was  seen  regularly » Intravencus 
nentotnal  'J.230  Gm.  produced  moderate  voltage  continuous  fast  (about 
20  cos.)  ■'Ctivity. 


ot nts  aftci  frontal  lobotomy.  ABRAHAM  VkIKIER,  National 


iristitute  01  -ntal  Heaitn^  the  National  institutes  of 
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Hc;aitli,  Public  Heaitn  Seivice  (Research  Division.  U. 


rhiblir  ir:aLth  Service  Hospitalj,  Lexingtohj  Ky. ) 


Reprinted  from  EBG  Clin,  Neurophysiol. , 32  (l)  101^  1931 
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Reprinted  from  Federation  Proceedings 
March,  1981,  Vol.  10,  No.  1,  Part  1 
Printed  in  U.  S.  A, 


Action  of  acetylcholine  on  cerebral  cortex  of  cats 
and  monkeys.  Carl  F.  Essig  (introduced  by 
Wade  II.  Marshall).  Natl.  Inst,  of  Mental 
Health,  Natl.  Insts.  of  Health,  Bethesda,  Md. 
Acetylcholine  chloride  in  strengths  ranging  from 
2-20%  produces  a localized  depression  of  normal 
electrocorticographic  activity  when  applied  to  the 
cerebral  cortex.  The  depression  shows  little  or  no 
effect  on  areas  remote  to  the  site  of  application 
and  can  be  obtained  from  any  region  on  the  dorsal 
convexity'  of  the  cerebral  hemisphere.  The  local 
diminution  in  brain  wave  activity  does  not  show 
an  associated  significant  change  in  the  cortical 
d.c.  potential.  The  local  nature  of  the  brain  wave 
changes  and  the  lack  of  a significant  direct  voltage 
variation  serves  to  differentiate  the  acetylcholine 
effect  from  the  spreading  depression  of  Leao.  The 
depressant  action  may  be  followed  by  local  high 
frequency  large  amplitude  spikes  often  resembling 
grand  mal  seizure  patterns.  The  appearance  of 
such  local  signs  of  stimulation  is  not  constant. 
Topically  applied  1%  eserine  sulfate  appears  to 
accentuate  the  depressant  action  of  acetylcholine. 
Atropine  abolishes  the  depressant  action  of  ace- 
tylcholine more  consistently  than  it  counteracts 
the  spiking  activity.  In  addition,  atropine  sulfate 
abolishes  the  depression  in  systemic  blood  pres- 
sure which  follows  the  topical  application  of  ace- 
tylcholine to  the  cerebral  cortex.  The  blood 
pressure  diminution  increases  with  the  strength 
of  the  acetylcholine  and  the  volume  applied.  The 
decrease  in  blood  pressure  occurs  without  regard 
to  the  cerebral  region  to  which  the  acetylcholine 
is  applied  and  is  accentuated  by  previous  eserini- 
zation. 
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Reprinted  from  Fedeeatios  Pboceedings 
March,  1951,  VoL  10,  Xo.  1,  Part  1 
Prinled  in  U.  S.  A. 


Effect  of  addiction  to  morphine  on  excretion  of 

water  and  electrolftes.  Axxa  J.  Eisexmax. 

Research  Branch,  US  Public  Health  Service  Hasp., 

Lexington,  Ky. 

Two  subjects  were  placed  on  a low  sodium  diet. 
Three  control  days  were  followed  by  20  days  when 
they  received  30  mg.  of  morphine  4 times  daily. 
The  subjects  drank  1500  cc.  of  water  and  had  an 
intravenous  injection  of  1000  cc.  of  glucose  daily. 
On  the  first  day  of  addiction  there  was  a 60-90% 
decrease  in  the  excretion  of  water,  sodium  and 
chloride.  Subject  1 showed  decreased  excretion  for 
4 days,  reached  control  values  on  the  5th  day, 
exceeded  them  on  the  6th  day.  Thereafter,  ex- 
cretion of  these  substances  was  practically  normal, 
with  minor  day  to  day  variations.  In  Subject  2, 
water  excretion  was  decreased  for  the  first  day 
onl}'.  For  6 days,  there  was  very  low  sodium  and 
chloride  excretion.  Thereafter,  from  the  Sth  to 
the  20th  day,  he  showed  a fluctuating  excretion 
of  salt,  in  general  higher  than  during  the  control 
period.  During  sodium  retention,  potassium  ex- 
cretion exceeds  its  normal  ratio  of  about  40%  of 
the  sodium  excretion.  In  one  subject  it  reached 
500%  at  one  time  and  did  not  regain  the  normal 
ratio  until  the  7th  day.  In  the  other  subject,  it 
had  returned  to  its  normal  ratio  in  about  3 days. 
This  is  probably  not  an  addiction  effect,  since 
the  same  phenomenon  has  been  observed  in  other 
conditions  of  sodium  and  water  retention.  In 
general,  it  may  be  said  that  tolerance  to  the  anti- 
diuretic effects  (retention  of  water,  sodium  and 
chloride)  of  morphine  is  reached  after  about  one 
week  of  addiction. 
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Cortisane  Uierapj  in  barbiturate  abstineiice  syn* 
drame.  H.  F.  F?.<=ye  * H.  I=bsxi.,  A.  Vi'TX7-«rB. 
A.  J.  Ei?e.vma-V  axd  C.  ii.  KoarrsTii.;.*  Be- 
*inr.:h  Branch , L'.  5.  Pu^.  lie  HeaUk  Service  Ho^p., 
Lerir^;toi.  Ky. 

Patient  A aciUTelv  addicted  to  barbiTtiratea 
and  opiates.  During  ni=  current  liospitsl  admissioa 
he  Traa  givec  only  Trir.irr.a!  amounts  of  pentobar- 
bital during  morphine  ■Bithdratr ai.  A ^ti.dra'w  al- 
&^tand  mal  conTuiaioa  appeared  on  tiie  12ili 
day.  Sscobarfaital  traa  then  adirinistered  in  in- 
creasing doses  to  a level  of  about  gnn  daily, 
and  maintained  from  the  21=t  through,  the  45th 
day.  No  agniheant  symptoms  of  istoiicatioii 
developed.  A withdrawal  psycLoeia  consisting  of 
confusion,  visual  and  auditory  hallucinations 
occurred  on  the  15th  and  loth  days,  with  a mild 
recurrence  on  the  25th  day.  On  the  46th  day,  ssco- 
barbital  was  discontinued  abruptly.  Cortisone, 
100  mg.,  was  given  intramuscularly  24  and  again 
5 hours  prior  to  withdrawal.  After  13  hours  abstin- 
ence. anxiety,  pass-pointing  and  tremors  devel- 
oped. Cortisone  dosage  wa^  increased  to  300  mg. 
daily  and  symptoms  were  relieved.  Cortisone  wss 
continaed  for  2 weens  in  a total  dose  of  ^25  m.g. 
He  improved  prr^ressiTely  and  showed  no  signs 
of  convulsions  or  psychosis  and  was  discharged  os 
the  66th  day.  Patient  B was  actively  addicted  to 
alcohid,  opiates  and  barbiturates.  His  h>Dspital 
course  was  analagous  to  A except  that  secobarbrnal 
was  discontmued  abruptly  and  no  eortfsone  was 
administered.  After  45  hotirs  of  abstiaenee,  a grand 
mal  convulsion  appeared.  Cortis-one  therapy  —as 
then  iastitated  and  a total  of  14£®  mg.  was  ^ven 
in  5 days.  Xo  further  seizures  appeared  but  psy- 
chosis developed  on  the  3d  day  of  trsatment  and 
persisted  for  3 days,  following  which  prvogressrve 
recovery  occurred.  Further  clinical  elsctrcenceph- 
alographic,  psych«^ogical  and  bicehemieal  stU'diea 
are  in  progress. 


A PPELIK^NAP''  study  or  THE  EFFECTS  ANXIETY  AND 
NOPPHINE  ON  DISCRIMINATION  OF  PAINFUL  STIMULI.  H.  E.  Hill, 
C.  H.  Kornetsky,  H.  C.  Flanary  and  A.  Wikler.  National 
Institute  of  Mental  Health,  of  the  National  Institutes 
of  Health,  Pesearch  Branch,  US^HS  Hospital,  Lexington ,Ky. 

The  effects  of  subcutaneous  injection  of  15  mg.  of 
morphine  on  the  ability  of  subjects  (post-addicts)  to 
estimate  intensity  of  pain  were  studied  under  tv70 
conditions:  (a)  proceeding  with  the  experiment  without 
familiarizing  the  subjects  v/ith  the  potentially  fear- 
inspiring  experimental  situation;  (b)  preceding 
experimentation  with  reassurance,  demonstrations  and 
explanations  designed  to  allay  apprehension  and  also 
permitting  the  subject  to  administer  to  stim.uli  to 
himself.  Under  all  conditions,  15  electric  shock  stimuli 
of  standard  strength,  followed  one  hour  later  by  6 
successive  series  of  stimuli  of  variable  strength 
were  delivered  to  one  hand  of  each  subject,  who  was 
required  to  state  whether  the  shocks  were  stronger  or 
weaker  than  the  standard.  Under  condition  (a)  the 
subjects  tended  to  overestiniate  the  intensity  of  applied 
shocks,  and  this  error  was  reduced  by  morphine.  Under 
condition  (b)  overestimation  of  the  intensity  of  applied 
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was  less,  and  morphine  had  no  significant  effect  thereon. 
Tentative  conclusions  are  drawn  that  (1)  anxiety 
sensitizes  the  organism  to  stimuli  that  have  particular 
values;  (2)  morphine  does  not  materially  alter  the 
differential  perception  threshold  for  electric  shock 
stimuli  when  anxiety  has  been  dissipated;  (3)  m.orphine 
reduces  anxiety  related  to  pain;  (4)  the  possible 
influence  of  anxiety  upon  sensory  thresholds  should  be 
taken  into  account  in  investigations  of  this  type. 

The  validity  of  these  conclusions  is  being  tested  by 
further  experimentation. 


Fed.  Proc.,  10:  (1)  309  (Mar.)  1951. 
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Reprinted  from  Fedebatiok  Pboceedinqs 
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Effects  of  large  doses  of  N-allylnormorphine  on 
man.  Abr.aham  Wiklbr.  Research  Branch, 
USPHS  Hospital,  Lexington,  Ky. 

In  12  post-addicts,  subcutaneous  injection  of 
30-75  mg.  of  X-allylnormorphine  produced  leth- 
argy, mild  drowsiness,  vivid  daydreams  and 
dysphoria  varying  in  intensity  from  vague  anxiety 
to  acute  panic.  The  content  of  daydreams  and 
degree  of  dysphoria  varied  in  individuals  and  in 
the  same  subject  on  different  days.  All  complained 
of  inability  to  repress  such  daydreams,  whose 
content  appeared  to  be  related  to  the  degree  of 
dysphoria.  Miosis  appeared  in  all  subjects,  pseu- 
doptosis and  sweating  on  forehead,  palms  and 
soles  in  most,  while  e.xperiences  of  nausea,  heavi- 
ness in  the  limbs,  and  hot  and  cold  flashes  were 
more  variable.  In  6-subjects  the  electroencephalo- 
gram remained  essentially  unchanged.  In  2 others, 
in  whom  dy’sphoria  was  intense,  alpha  activity 
was  sharply  reduced.  Intravenous  injection  of  30 
mg.  of  morphine  reduced  only  slightly  the  sub- 
jective changes  produced  by  N-allylnormorphine. 
Intravenous  injection  of  0. 1-0.2  gm.  of  sodium 
pentobarbital  promptly  and  permanently  abol- 
ished dysphoria  and  daj^dreaming  but  enhanced 
the  drowsiness  produced  by  N-allylnormorphine. 
Subcutaneous  injection  of  30  mg.  of  morphine  8 
hours  before,  or  60  mg.  of  morphine  12  hours 
before,  did  not  alter  the  effects  of  subsequent 
injection  of  30-60  mg.  of  N-allyInormorphine.  In 
6 subjects,  average  changes  during  a 3-hour  period 
a'ter  medication  -were  as  follows: 


DRUG 

TEMP. 

"C. 

CARD. 
RATE 
PEE  MLN. 

EESP. 
RATE 
PER  MIN. 

CERC. 

EOSrNO- 

PHILES 

(a)  Mor{?t.  30 

-0.2 

-2.7 

-2.8 

+36.9% 

mg. 

(6)  N-allyl^  60 

-0.5 

-8.3 

-1.7 

-4.9% 

mg. 

(a)  &,  iMu-- 

later,  (6) 

-0.5 

-3.3 

-2.5 

+16.5 

~ A 
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Co«parative  effects  of  morphine  on  former  morphine  addicts  and  non=addictSo 
H.  F,  Fraser*  and  Harris  Isbell,  Addiction  :^search  Center, 

U.  S.  Public  Health  Service  Hospital,  Lexington,  Kentucky,  (National 
Institute  of  Mental  Health) . 

The  effects  of  20  mg,  of  morphine  sulfate,  administered  subcutaneously, 
on  a group  of  20  non-addicts  were  compared  with  those  on  a group  of  2h 
former  morphine  addicts  who  had  been  abstinent  from  morphine  for  at  least 
six  months.  Observations  were  made  over  a 2l4”hour  period  and  included 
pupillary  size  (determined  photographically),  rectal  temperature,  pulse 
rata,  respiratory  rate,  gystolic  blood  pressure  and  the  incidence  of  nausea 
and  vomiting.  There  were  no  statistically  significant  differences  between 
the  responses  of  the  two  groups  respecting  any  of  these  measures,  except 
rectal  temperature  which  was  depressed  to  a greater  extent  in  the  non= 
addict  group.  The  incidence  of  nausea  and  vomiting  was  hi^er  in  the  non- 
addicts  but  the  difference  was  not  statistically  significant. 

The  implications  of  these  results  will  be  discussed. 
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Human  pha  •macoiogy  and  addiction  liability  of  derivatives  of  3=hydroxy= 
N-methyimorphinano  Harris  Isbell  and  Ho  Fo  Fraser, Addiction 
Research  Center,  Public  Health  Service  Hospital,  Lexington^  Kentuckyo 
(National  Institute  of  Mental  Health) 

Three  to  U mg„  of  1 3”hydroxy“N=methyimorphinan  tartrate  (Ho^1=51i31) 
an  i 20  mgo  of  ^ 3-methoxy-N-methylmorphinan  hydrobrcmide  (Ro  l=5il70)  induced 
euphoria  in  non-tolerant  former  morphine  addicts,  which  was  roughly  equiva= 
lent  to  the  euphoria  following  administration  of  30  mgo  of  morphine  sulfate 
to  the  same  subjects » Oral  administration  of  Ro  1=>5U31  was  less  effective 
than  subcutaneous  or  intravenous  administration,  whereas  oral  administration 
'if  Ro  1-5U70  was  at  least  equally  as  effective  as  subcutaneous  or  intravenous 
adrainis trationo  Five  to  60  mg»  of  d 3-^hydroxy^N-methylmorphinan  tartrate 
(.to  1-679U)  did  not  induce  euphoria  or  any  other  morphine=like  effecto 
Data  on  the  effects  of  all  three  compounds  on  pupillary  size,  rectal  temper^ 
ature,  respiratory  rate  and  pulse  rate  will  be  presentedo 

Five  to  7 mgo  of  Ro  l=5it31  subcutaneously,  and  hS  mgo  of  Ro  1=5U70 
subcutaneously  or  orally,  relieved  signs  of  abstinence  from  morphine o 
Following  -Aathdrawal  of  Ro  l=5l;70  after  substitution  for  morphine,  abstinence 
appeared,  which  was  slower  in  onset,  milder  and  more  prolonged  than  abstinence 
from  morphine  o Sixty  to  75  mgo  of  Ro  l=679il  had  no  effect  on  abstinence 
from  morphine o 


Presented  interim  meeting  of  American  Society  for  Pharmacology  and 
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RcprinU'd  from  The  American  Jotjrnai,  of  Phtbiologt 


PrinUd  in  U.S.A. 


NIMH  ADDICTION  RESEARCH  CENTER. 
PHS,  Lexing’on,  Kenliicky 


Components  of  striate  reactions.  Carl  F^jEssig,*  Wade 
H.  Marshall  and  Lloyd  B.  Witkin."*  Natl.  Inst,  of 
Mental  Health,  Natl.  Insts.  of  Health,  Bethesda,  Md. 
Bishop  and  O’Leary  (/.  Neurophysiol,  i:  391,  1938), 
Marshall,  Talbot  and  Ades  (/.  Neurophysiol.  6:  i,  1943) 
and  Marshall  (/.  Neurophysiol.  12:  277,  1949)  have 
concluded  that  the  first  significant  potential  recorded 
on  striate  cortex  following  a single  maximal  (cortical 
response  maximal)  shock  to  the  optic  nerve  is  a sign 
of  radiation  activity  and  that  all  subsequent  (4  events) 
are  cortical  in  origin.  On  basis  of  relative  resistance 
to  depression  by  application  of  Novocain,  mechanical 
pressure  and  enhancement  by  strychnine,  Chang  and 
Kaada  (7.  Neurophysiol.  13:  305,  1950)  question  the 
conclusion  of  the  above  authors  and  propose  that  the 
2nd  and  3rd  events  (3rd  and  4th  deflections  in  Chang’s 
nomenclature)  are  also  radiation  spikes.  This  laboratory 
has  reexamined  the  question  using  spreading  depression 
and  isotonic  KCl  as  quick  acting,  reversible  depressing 
agents.  The  spreading  depression  type  of  test  for  room 
air  conditions  has  been  reported  previously  (Marshall, 
EEC  & Clin.  Neurophysiol.  2:  177,  1950).  The  more 
precise  cooling  method  of  reversibly  creating  conditions 
for  spreading  depression  has  been  applied  and  shows 
profound  eftects  on  all  specified  events  except  the 
first.  similar  result  is  seen  following  application  of 
a pool  of  isotonic  KCl  8 mm.  in  diameter.  We  have 
found  no  evidence  to  support  the  interpretations  of 
Chang  and  Kaada.  As  previously  pointed  out,  the  2nd 
event  (3rd  of  Chang’s)  shows  some  peculiarities  in- 
cluding greater  resistance  to  depression  but  the  differ- 
ence is  not  qualitative. 
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Reprinted  from  The  American  Journal  op  Phtsioloot 
Vol.  167,  No.  3,  December,  1951 
Printed  in  U.S.A. 


Spreading  depression.  Wade  H.  Marshall,  Carl  F. 

Essig*  axd  Lloyd  B.  Witkin*.  Natl.  Inst,  of 

Mental  Health,  Natl.  Insts.  of  Health,  Bethesda, 

McJ. 

.\  pool  of  buffered  Locke-Ringer’s  containing  lo  X 
normal  concentraiion  of  K ions  placed  for  20  minutes 
on  exposed  cortex  produces  a condition  allowing 
spreading  depression  reactions  to  be  elicited  and  the 
reactions  cross  the  relatively  deep  sulci  of  cat  and 
monkey.  The  condition  can  be  reversed  by  a 20-30- 
minute  application  of  a pool  containing  K free  Ringer’s 
solution.  Previous  work  (/.  Neurophysiol.  14:  No.  4, 
1951),  has  shown  that  within  minutes  after  exposure  to 
room  air  the  spreading  depression  reaction  can  be 
demonstrated  on  the  surface  of  a gyrus  but  will  not 
cross  the  central  sulcus  until  the  exposure  has  been 
prolonged  for  hours.  An  obvious  common  factor  of 
room  air  drying  effect  and  excess  K ion  is  the  im- 
mediate development  of  a hyperemic  appearance  of 
the  cortex.  .Application  of  an  8-mm.  diameter  pool  of 
isotonic  KCl  on  the  striate  cortex  of  the  cat  results  in 
a quickly  developing  (60-75  seconds)  depolarization  of 
10  to  15  mv.  greater  than  the  Nernst  solution  difference 
potential.  This  is  accompanied  by  severe  depression  of 
spontaneous  activity  and  of  cortical  response  to  afferent 
stimulation.  Superimposed  on  this  high  magnitude 
depolarization,  minor  cycles  of  depolarization  often 
occur  at  periods  of  several  minutes  accompanied  by 
corresponding  changes  in  the  already  severely  at- 
tenuated cortical  response  to  afferent  stimulation. 
These  cycles  are  presumably  recurring  spreading  de- 
pression reactions  confined  to  the  cortical  region  under 
the  KCl  pool.  This  effect  of  isotonic  KCl  is  reversible. 
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Itxpnnlpd  from  Kkderation  rnocEEDi.Nas 
Vol.  11.  No.  1,  March.  1952 
1‘rmted  m UJS.A, 


Itprordini;  Kcizuro  occurrence  in  experimental 
epilepsy.  Caui,  F.  Essig  and  George  L.  Bar- 
.V  MU)  (introduced  l>y  Wade  H.  Marshall). 
\atl.  Insta.  of  Health,  Natl.  Inst,  of  Mental 
Health,  U.  S.  Public  Health  Service,  Bethesda, 
Mil. 

Cliroiiic  recurrent  epileptic  seizures  occur  fol- 
lowiiiR  the  api)lic£ftion  of  alumina  cream  to  the 
cerebral  cortex  of  Rhesus  monkeys  as  described 
by'  KopelolT,  Barrera  and  KopelofF.  A method  has 
been  devised  to  record  the  onset,  frequency  and 
ternjioral  incidence  of  the  convulsions.  An  activ- 
ity cage  with  sheet  metal  walls  and  a floor  sup- 
ported from  below  by  compression  springs  was 
constructed.  The  monkey’s  movements  resulted 
in  vertical  undulations  of  the  floor  which  were 
transmitted  via  an  attached  lever  and  connecting 
wire  to  an  ink  writing  pen.  The  pen  working 
against  spring  tension  wrote  on  EEG  paper  mov- 
ing 2.4  cm/min.  which  permitted  continuous  re- 
cording. I’reliminary'  observations  were  made  on 
2 monkeys  prepared  wnth  alumina  cream  6 months 
previously.  During  the  postoperative  period  these 
animals  had  never  been  seen  to  convulse  spon- 
taneously or  in  response  to  administered  stress. 
It  is  indicated  from  the  activity  records  obtained 
that  both  animals  are  subject  to  spontaneous 
nocturnal  convulsions.  One  monkey  was  observed 
18  days  during  which  3 nocturnal  seizures  oc- 
curred. There  were  no  diurnal  convulsions  during 
this  period.  The  other  monkey  had  a single  noc- 
turnal attack  during  6 days  of  observation.  In 
both  animals  the  ictal  episodes  appeared  to  begin 
during  a period  of  complete  inactivity.  However, 
complete  immobility  of  the  cage  floor  prior  to  a 
seizure  does  not  necessarily  indicate  that  the 
animal  was  asleep  when  the  attack  began. 
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Blood  nonprotein-nitrogen  constituents  during 
barbiturate  addiction  and  withdrawal.  Anna 
J.  Eisenman,  Jewell  W.  Sloan*  and  H.  F. 
Fraser.*  NIMH  Addiction  Research  Center, 
USPHS  Hasp.,  Lexington,  Ky. 

Fifteen  human  subjects  were  studied.  During 
withdrawal  of  barbiturates  there  is  usually  a 
transient  (1-23  mg.  %)  rise  of  blood  total  non- 
protein-nitrogen which  may  occur  anytime  from 
the  3rd  to  the  8th  day  of  withdrawal.  Following 
convulsive  seizures  during  withdrawal,  the  serum 
uric  acid  shows  striking  rises,  correlated  wdth 
eosinopenia,  sometimes  increasing  by  10  mg.  %. 
The  maximum  increase  in  serum  uric  acid  is 
reached  2-5  hours  after  a convulsion.  Unless  the 
level  is  reinforced  by  a 2nd  or  3rd  convulsion,  it 
decreases  sharply  at  first,  then  more  gradually  to 
below  control  (addiction)  values.  The  increase  in 
uric  acid  usually  precedes  that  in  NPN  and  is  not 
sufficient  to  account  for  the  increment  in  the  total 
NPN.  The  relation  between  whole  blood  and 
serum  NPN  and  urea  seems  to  be  consistent 
throughout  addiction  and  withdrawal.  Creatine 
and  creatinine  (serum)  changes  were  not  sig- 
nificant. Some  of  the  NPN  increase  is  due  to  urea, 
the  remainder  of  the  increase  is  not  accounted 
for  by  the  constituents  we  have  studied.  The  ele- 
vated uric  acid  values  after  withdrawal  convul- 
sions could  be  due  to  convulsions  alone,  un- 
associated with  barbiturate  withdrawal.  Four 
psychiatric  patients  receiving  electroshock  for 
the  first  time  were  used  as  controls.  These  sub- 
jects received  a series  of  3 shocks  at  2-  or  3-hour 
intervals.  Uric  acid  rose  about  6 mg.  after  the 
second  shock.  The  increase  was  further  reinforced 
by  the  third  shock  of  the  series.  The  rate  of  fall- 
ing off  was  variable. 
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N-allylnormorphine  in  treatment  of  methadone 
poisoning  in  man:  report  of  two  cases.  H.  F. 
Fraser,*  Abraham  Wikler,  A.  J.  Eisenman 
AND  Harris  Isbell.  A' 7.I/H  Addiction  Research 
Center,  USPHS  Hasp.,  Lexington,  Ky. 

Case  1.  A Negro  male  aged  33,  a former  heroin 
addict,  volunteered  for  an  experiment  in  which 
he  received  20  mg.  methadone  intravenouslj"  at 
8:30  A. M.  and  again  at  1:30  p.m.  The  latter  injection 
induced  nausea  and  weakness  followed  by  sedation 
which  progressed  to  deep  sleep  at  4:30  p.m.  At 
6 P.M.  patient  was  comatose  and  respiratory  rate 
was  3/minute.  Neither  artificial  respiration  nor 
375  mg.  nikethamide  intramuscularly  benefited 
the  patient.  At  7 p.m.  deep  tendon,  gag  and  corneal 
reflexes  could  not  be  elicited  and  respiratorj'  rate 
was  2/minute.  Rectal  temperature  was  3o.8°C, 
pulse  was  of  good  quality  and  the  rate  was  70/min- 
ute. Patient  was  given  40  mg.  N-allylnormorphine 
intravenously.  Four  minutes  later  respiratory 
rate  rose  to  10/minute  and  23  minutes  after  injec- 
tion, rate  was  23/minute.  Seventy  minutes  after 
administration  of  N-allylnormorphine  patient  was 
very  drowsy  but  could  be  aroused  by  vigorous 
stimulation.  Shortly  afterward  he  walked  with 
assistance  Recovery  was  progressive  and  un- 
eventful. Concfirrentlj',  another  healthy  Negro 
male  received  from  the  same  bottle  20  mg.  metha- 
done intravenously  at  8:30  a.m.  and  again  at  1:30 
P.M.  He  showed  no  unusual  response.  Case  2 is 
analogous  to  case  1 and  will  be  described.  These 
two  cases  illustrate  the  cumulative  effects  of  suc- 
cessive, relatively  large  doses  of  methadone  and 
the  reversal  of  the  resulting  respiratorj'  depres- 
sion and  coma  by  N-allylnormorphine.  Since  this 
amount  of  methadone  has  been  given  to  more  than 
125  other  post-addicts  without  significant  poison- 
ing, a considerable  variation  of  susceptibility 
occurs. 


lieprintod  from  Federation  t oceedinqs 
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Effects  of  morphine  and  N-allylnormorphine  on 
reflexes  in  dog  and  cat.  Abraham  Wikler  and 
H.  L.  Carter.*  NIMH  Addiction  Research  Cen- 
ter, USPHS  Hasp.,  Lexington,  Ky. 

In  18  chronic  spinal  dogs,  morphine  (2-100 
mg/kg.)  depressed  flexor  and  crossed  extensor 
reflexes  markedly;  the  effects  of  N-allylnormor- 
phine  (0.2-100  mg/kg.)  were  similar  but  much  less 
intense.  Knee  jerks  were  affected  variably  and 
slightly  by  both  drugs.  Extensor  thrusts  were  un- 
affected by  either  drug,  enhanced  by  morphine, 
or  depressed  by  N-allylnormorphine.  N-allylnor- 
morphine  antagnoized  the  depressant  effects  of 
morphine  on  the  flexor  and  crossed  extensor  re- 
flexes. If  N-allylnormorphine  was  given  first,  the 
subsequent  depressant  actions  of  morphine  were 
usually  blocked  (interval  between  subcutaneous 
injections  45  ± 15  minutes).  When  30  mg/kg.  of 
N-allylnormorphine  was  injected  subcutaneously 
1 hour  after  100  mg/kg.  of  morphine,  a typical 
‘morphine  abstinence  syndrome’  appeared  both 
in  the  segments  rostral  to  the  level  of  transection, 
and  in  the  paralyzed  hindlimbs  (5  experiments). 
Such  abstinence  syndromes  were  also  observed 
within  20  minutes  after  subcutaneous  injection  of 
single  doses  of  N-allylnormorphine  in  3 ‘addicted’ 
preparations.  Two  mg/kg.  of  the  drug  produced 
these  effects  after  morphine  had  been  adminis- 
tered regularly  in  doses  of  2 mg/kg.  q6h  for  4 
days.  As  addiction  continued  at  the  same 
morphine  dose  level,  the  abstinence  syndromes 
which  were  precipitated  by  the  same  single  dose  of 
N-allylnormorphine  increased  markedly.  In  in- 
tact cats,  5 mg/kg.  of  N-allylnormorphine  pro- 
duced no  notable  changes  in  behavior  but  an- 
tagonized the  ‘motor  excitant’  effects  of  5 mg/kg. 
of  morphine.  In  acute  spinal  cats,  N-allylnor- 
morphine, 0.5-15  mg/kg.,  enhanced  the  flexor 
and  crossed  extensor  reflexes,  blocked  depressant 
effects  of  morphine  thereon,  or  reversed  them  if 
morphine  was  injected  first. 
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Reprinted  from  FeuEB^tion  Pboceedinoo 
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Printed  in  U.S.A. 

Precipitation  of  ‘abstinence  syndromes’  by  single 
doses  of  N-allyInormorphine  in  addicts  (motion 
picture).  Abraham  Wikler,  R.  L.  Carter,* 
H.  F.  Fraser*  and  Harris  Isbell.  NIMH  Ad- 
diction Research  Center,  USPHS  Hasp.,  Lexing- 
ton, Ky. 

During  active  addiction  to  morphine  or  metha- 
done, acute  ‘abstinence  syndromes’  appeared  after 
subcutaneous  injection  of  single  doses  of  N-allyl- 
normorphine.  In  both  morphine  and  methadone 
addicts,  the  sjmdrome  resembled  strikingly  that 
which  is  observed  after  abrupt  withdrawal  of 
morphine,  except  that  after  N-allylnormorphine, 
withdrawal  signs  appeared  within  15  minutes, 
reached  peak  intensity  by  45  minutes  and  then 
subsided  slowly.  One  hour  after  N-allylnormor- 
phine, even  intravenous  injection  of  morphine  or 
methadone  had  little  ameliorating  effect  on  the 
‘abstinence  syndrome’.  Such  abstinence  syn- 
dromes could  be  demonstrated  by  subcutaneous 
injection  of  single  doses  of  15  mg.  of  N-allyl- 
normorphine as  early  as  one  week  after  experi- 
mental addiction  to  morphine  15  mg.  or  methadone 
10  mg.  four  times  daily.  After  stabilization  on 
morphine  (360  mg.  per  day)  or  methadone  (140 
mg.  per  day),  severe  abstinence  syndromes  were 
precipitated  by  5 mg.  of  N-allylnormorphine.  The 
most  intense  abstinence  syndrome  ever  observed 
in  this  institution  occurred  when  30  mg.  of  N-allyl- 
normorphine were  administered  subcutaneously 
to  a subject  who  had  been  stabilized  on  300  mg. 
of  morphine  per  day.  In  contrast,  definite  with- 
drawal signs  were  precipitated  by  15  mg.  of  N- 
allylnormorphine  in  meperidine  addicts  only  when 
the  total  daily  dose  of  meperidiile  was  about  3000 
mg.  Further  studies  on  the  effects  of  N-allyl- 
normorphine in  the  course  of  addiction  to  other 
narcotics  are  in  progress. 


FATAL  TF:RMI?JATI0N  OF  BARBITURATES  ABSTINENCE  SYNDROME 
IN  MAN.  H.  F.  Fraser,  M.  R.  Shaver,  E.  S.  Maxwell, 

H.  Isbell  and  A.  Wikler.  National  Institute  of  Mental 
Health  Addiction  Research  Center,  Public  Health  Service 
Hospital,  Lexinpton,  Kentucky. 

Seevers  and  Tatum  (1931)  and  Fraser  and  Isbell 
(unpublished)  have  observed  that  dogs  chronically 
intoxicated  with  barbiturates  may  die  if  barbiturates 
are  suddenly  withdrawn.  However,  except  for  one  case 
reported  in  the  German  literature,  no  human  deaths 
which  could  be  definitely  attributed  to  barbiturate 
withdrawal  have  so  far  been  reported.  The  case  herein 
presented  is  that  of  a 49  year  old  male  who  had  been 
taking  5.0  grams  of  secobarbital  daily  for  4 months 
prior  to  hospitalization.  On  admission  he  denied  the 
use  of  barbiturates  and  so  was  given  only  0.1  to  0.2 
grams  pentobarbital  daily  during  the  first  5 days  in  the 
hospital.  He  developed  a severe  barbiturate  abstinence 
syndrome  characterized  by  vomiting,  nervousness,  tremor, 
and  visual  and  auditory  hallucinations.  On  the  6th 
hospital  day  his  pulse  was  weak  and  thready  with  a 
rate  of  120-146  per  minute.  He  was  cyanotic  with  cold 
hands  and  feet,  and  had  continuous  clonic  movements  of 
all  extremities.  His  blood  pressure  had  dropped  from 
170/90  to  90/70  and  body  temperature  in  the  axilla 
was  107°F,  Sodium  amytal , 0.5  grams,  was  given  intra- 
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venouslv  three  times  and  temporary  relief  was  obtained 
twice.  He  expired  on  the  6th  day.  Gross  pathology 
showed  left  cardiac  hypertrophy  and  an  enlarged  liver, 
but  gross  observations  of  the  tissues  were  inadequate 
to  explain  the  cause  of  death.  The  principle  histological 
findings  were:  cerebral  encephalopathy  with  diffuse 

neural  degeneration;  cerebral  edema;  and  marked  fatty 
metamorphosis  of  the  liver. 


J.  Pharmacol.  6 Exper.  Therap. , 106:  (4)  387  (Dec.)  1952. 
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CrrECTS  AND  ADDICTION  LIABILITIES  OF  THE  ISOMERS  OF 
THE  3-METHYL  ETHER  OF  DROMORAN . H.  Isbell  and  H.  F. 

Fraser.  National  Institute  of  Mental  Health  Addiction 
Research  Center,  Public  Health  Service  Hospital,  Lexington, 
Kv . 

As  previously  reported,  the  racemate  of  the  3-methyl 
ether  of  Dromoran  produces  strong  morphine-like  effects 
in  nontolerant  former  morphine  addicts,  and  relieves 
or  suppresses  signs  of  abstinence  from  morphine  in 
addicted  persons.  One  pair  of  optical  isomers  of  this 
compound  has  become  available  for  study.  The  levo- 
rotatory  3-methyl  ether  of  Dromoran  in  doses  of  10-20  mgm. 
induces  morphine-like  behavior  in  former  morphine  addicts, 
constricts  the  pupils,  and  depresses  respiratory  rate 
and  minute  volumes.  The  effects  of  1-3-methyl  ether  of 
Dromoran,  like  those  of  the  racemate,  develop  more 
rapidly  following  oral  administration  as  compared  with 
hvpodermic  administration.  1-3 -Methyl-Dromoran  is  at 
least  as  effective  as  morphine  in  relieving  signs  of 
abstinence  from  morphine.  Dextro-rotatory  3-methyl- 
Dromoran  in  dose  ranging  up  to  100  mgm.  subcutaneously 
and  orally  produced  no  perceptible  morphine-like  effects 
and  did  not  cause  pupillary  constriction  or  respiratory 
depression.  d-3 -Methyl-Dromoran  had  no  effect  on 
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abstinence  frorr  morphine.  It  is  concluded  that  1-3- 
Hie thyl-Dromoran  has  hiph  addiction  liability,  whereas 
d-3-methyl-Dromoran  is  devoid  of  addiction 
potentialities. 
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654.  17-Ketosteroid  excretion  in  a cycle  of 
morphine  addiction  and  withdrawal.  Axxa 
.1.  Ki.sexm.vx.v,  II.  Isbell,  H.  F.  Filvsek  axd 
Jewell  Sloax.  XIMH  Addiction  Research 
Center,  Public  Health  Service  Hos^p.,  Lexington, 
Ky. 

Four  male  subjects  were  studied:  a)  during  a 
control  period,  6)  during  the  administration  of 
three  ascending  single  doses  of  morphine,  c)  during 
morphine  addiction  (5-10  wk),  and  d)  during 
withdrawal  and  recovery  (4  wk).  Urinary  crea- 
tinine, uric  acid  and  17  ketosteroids  were  deter- 
mined. Forty-eight  hours  after  the  administration 
of  45  mg  of  morphine,  there  was  a striking  fall  in 
the  excretion  of  17  ketosteroids.  The  response  to 
60-  or  75-mg  doses  was  less,  followed,  on  about 
the  3rd  day  by  a rebound  to  values  higher  than 
those  of  the  control  period.  During  addiction  the 
average  decrease  in  17-ketosteroid  excretion  was 
55%.  Throughout  control  and  addiction  periods 
uric  acid /creatinine  ratios  showed  variations 
within  the  normal  range.  Following  withdrawal  of 
morphine,  eosinophil  counts  fell  to  nearly  zero 
(12-24  hr),  17-ketosteroid  excretion  increased  SO 
to  500%  above  addiction  values  (24-72  hr)  and,  in 
2 subjects,  uric  acid  creatinine  ratios  increased 
(24-72  hr).  17-ketosteroid  excretion  retxu-ned  to 
control  levels  during  the  3rd  and  4th  wk  following 
withdrawal.  The  changes  observed  are  compatible 
with  adrenal  activation  following  withdrawal  of 
morphine. 


Reprinted  from  P'ederation’  Proceedimos 
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1061.  Chronic  barbiturate  intoxication.  H.  F. 

Fraser,  II.  Isbell,  A.  Wi^ler  and  F.  Pescor. 

NIMH  Addiction  Research  Center,  PHS  Hasp., 

Lexington,  Ky. 

Nineteen  mule  volunteers  received  0.8  to  3.8 
gm  of  secobarbital,  pentobarbital  or  Amytal  daily 
for  6 weeks  or  more.  Dosage  in  each  case  was  the 
maximum  compatible  with  safe,  ambulatory  man- 
agement. Following  abrupt  withdrawal,  all  19 
patients  exhibited  weakness,  tremors,  insomnia 
and  electroencephalographic  abnormalities;  15  had 
convulsions  (1^);  12  became  delirious;  3 escaped 
both  convulsions  and  delirium;  1 had  a delirium 
but  no  seizure;  and  4 had  seizures  but  no  delirium. 
Seventeen  patients  recovered  without  treatment 
within  10-14  days;  2 patients  became  so  exhausted 
during  a protracted  delirium  that  reintoxication 
with  barbiturates  followed  by  gradual  reduction 
was  neccessary.  In  an  effort  to  determine  the  min- 
imal dosage  of  barbiturates  required  to  produce 
physical  dependence,  4 patients  received  0.8  gm, 
8 received  0.6  gm  and  one  0.4  gm  of  secobarbital 
daily  for  42-120  days.  Only  mild  intoxication  was 
observed  in  patients  receiving  0.6  to  0.8  gm  daily. 
Followdng  vdthdrawal,  one  patient  in  the  0.8-gm 
group  had  a seizure.  The  remaining  patients  had 
no  seizures;  delirium  did  not  develop  in  any  of 
these  subjects  and  other  s5rmptoms  were  mild. 
Following  withdrawal  of  secobarbital  from  2 sub- 
jects who  had  received  0.2  gm  nightly  for  a year, 
no  significant  symptoms  wmre  observed,  indicat- 
ing that  chronic  consumption  of  barbiturates  in 
the  customar}’  therapeutic  amounts  does  not  pro- 
duce significant  physical  dependence. 
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1097.  Addiction  liaiiility  of  dithienylbutyl- 

amines.  H.  Isbell,  H.  F.  Fbjlseb.,  axd  A. 

WiKLEE.  SIMH  Addiction  fieseo’-tA  Center,  PHS 

Uotp.,  Lexin^on,  Ky. 

3-EihylmethTlamino  1 : l-di-2'thienyl-but-l-ene 
,Xo.  5145v  and  S-diethylainino-l:l-di-2'-thienyl- 
but-l-ene  (C-i9.  induced  behavioral  changes  and 
s.vmptoms  in  former  morphine  addicts  resembling 
those  seen  after  administration  of  morphine. 
5145  was  more  potent  in  this  respect  than  C-^. 
C-JO  had  little  effect  in  alleviating  abstinence 
from  morphine  whereas  5145  was  quite  effective. 
VMiea  substituted  for  morphine,  C-49  suppressed 
abstinence  from  morphine  partially  but  not  com- 
pletely. 5145  completely  prevented  the  appearance 
of  signs  of  abstinence  when  substituted  for  mor- 
phine. X -allylnormorphine  induced  violent  ab- 
stinence when  administered  to  patients  who  were 
receiving  5145.  Following  withdrawal  of  5145 
substitution  for  morphine,  a morphine-like  ab- 
stinence syndrome  became  evident  in  4—5  hr, 
reached  maximum  intensity  in  12-14  hr  and  sub- 
sided in  5 days.  The  addiction  liability  of  C-49 
approximates  that  of  codeine,  whereas  that  of 
5145  is  about  equal  to  that  of  morphine. 
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EFFECT  OF  STIMULATION  OF  THE  RETICULAR  ACTIVATING  SYSTEM  ON  ELECTRICALLX 

# • » 

IiroUCED  CORTICAL  AFTERDISCHARGE*  Mlliam  R*  Martin,  Vernon  G*  Vernier  and  Klaus  R« 
Unna,  Chicago,  Illinois 

Since  activation  of  the  cortex  as  measured  by  changes  in  the  EEG  has  been  shown 
to  follow  electrical  stimulation  of  the  brain  stem  recticular  formation,  experiments 
irere  conducted  to  determine  the  effect  of  stimulation  of  this  activating  center  on 
electrically  induced  cortical  afterdischarges.  Experiments  wore  conducted  in  spinal 
cats.  Ten  consecutive  electroshocks  viere  delivered  to  the  motor  cortex  using  100 
cycles  per  second  condensor  discharge  type  current  with  a one-minute  period  between 
the  end  of  each  afterdischarge  and  the  next  shock.  During  ^ of  these  afterdis— 
charges,  selected  at  random,  the  activating  center  of  the  recticular  formation  was 
stimulated  using  300  cycles  per  second  condensor  discharge  t3rpe  current.  The  dura- 
tion of  afterdischarges  vd-th  and  without  accompanying  activation  were  compared  using 
the  Student  ”t"  test.  Similar  experiments  \Tere  conducted  with  stimulation  of  the 
activating  center  preceding  the  electroshock  and  others  with  stimulation  of  the 
activating  center  following  the  electroshock. 

Neither  the  character  nor  the  duration  of  afterdischarge  was  changed  by  stimu- 
lation of  the  activating  center.  An  atypical  cortical  response  consisting  of  a 
series  of  spike-like  potentials  could  be  obtained  on  stimulation  of  the  activating 
center  during  the  post-ictal  quiet  period. 
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Use  of  Measurements  of  miofic  effects  In  evaluating  analgesic 

drugs  In  man*  H.  f.  Fraser,  Harris  Isbell,  G*  D.  Vanhorn,^ 

and  T.  L.  Nash.*  National  Institute  of  Mental  Health. 

Addiction  Research  Center,  PHS  Hospital,  Lexington.  Kentucky* 

Measurement  of  the  miotic  effects  Is  useful  In  determining 
the  Intensity  and  duration  of  action  of  a series  of  opiates  and 
synthetic  analgesics*  The  technique  Is  as  follows:  Patients 

remained  at  bed  rest  In  a completely  darkened  room  for  15  minutes* 

The  pupils  and  a centimeter  ruler  are  then  concurrently  photographed, 
using  a stroboscopic  light  with  a flash  duration  of  1/5000  of  a 
second.  The  pupillary  diameter  after  15  minutes  In  the  dark  is 
considered  as  100  per  cent  for  each  subject  and  the  amount  of 
miosis  due  to  an  analgesic  Is  calculated  as  the  per  cent  of  the 
control  observation*  Usually  10  men  are  employed  In  testing  a 
placebo  or  analgesic*  The  method  has  been  effective  In  comparing 
pharmaco log Ica I effects  by  oral  and  subcutaneous  routes*  It 
permits  a statistical  comparison  of  several  drugs  and  Is  roost 
reliable  when  a series  of  drugs  are  tested  In  the  same  Individual* 
While  It  Is  not  specific.  It  Is  not  affected  by  **resldual  tolerance” 
and  results  correlate  well  with  the  physical  dependence  supporting 
properties  of  analgesics*  Correlations  of  miotic  effect  with 
clinical  analgesia  are  Incons  Is  tent  * It  Is  most  useful  In 
evaluating  analgesic  drugs  when  employed  In  conjunction  with 
other  procedures,  such  as  respiratory  minute  volume,  and  clinical 
observations  for  type  and  extent  of  euphoria  Induced* 
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’i’cct-'J  of  arxi  phcnobarbital  on  the  response  of  the  coi‘tex  to  stimulation 

> ^ ^ 

• >f  tho  activatin':  center.  ITilliam  R.  I-Iartin'*,  Vernon  G*  Vernier'^  arai  iClaus  Unna» 

3f  Phamacolor:y»  University  of  Illinois  College  of  Medicir^s  Chicago  12g  Illinoo-s 

• ui'2  elaboration  of  the  bulbo-reticular  activating  system  by  Magoun  and  his  assoed- 
atcc  ’'.iS  provided  an  anatomic  entity  that  could  be  an  important  site  of  action  of  Tnar^r 
drugs*  It  TTas  our  purpose  to  find  Tiiat  effects  drugs^  particularly  antaconvulsantso 
may  ha  'o  on  this  system.  This  paper  is  a preliminary  report  on  the  effect  of  Dilantin 

;Vd  phcnobaibitol  on  the  activating  center.  In  this  study  electroencephalograms  vrere 
^tAkon  on  three  types  of  preparations:  (1)  cats  To.th  an  intact  cortex  and  brain  stemj 

?(2)  cats  vd-th  their  brain  stem  sectioned  at  the  intercollicular  l8vel|  (3)  cats  -Rith 
fa  stereotax! cally  oriented  stimulating  electrode  in  the  activatirig  centers  Both 
Jl  Dilantin  and  phenobarbital  vrere  administered  intravenously  to  cats  in  10  mgma/kfpTi, 
doses  at  one -half  hour  inteirrals*  Dilantin  did  not  prevent  activation  of  the  cortex 
, either  in  the  normal  ERG  or  in  the  preparation  in  vjhich  the  activating  center  was 
.stimulated  electrically  vath  doses  up  to  30  mgm./kgm.  In  eqxiipotent  doses  Dilantin 
I liad  little  effect  on  the  spontaneous  cortical  potentials  of  the  '’cerveau  isole”  pre- 
paration. Pile  nobarbital,  on  the  other  hand,  produced  8-12  cycles  per  second  sleep 
t spindles  in  the  normal  EEG  and  in  larger  doses  slovjed  the  frequerxcy  of  the  component 

I waves  and  decreased  the'  frequency  of  recurrence  of  the  spindles.  A similar  phenome- 
non visis  observed  in  the  "cerveau  isole"  preparation  but  was  accomplished  with  one- 
third  the  amount  of  phenobarbital,  Phenobarbital  markedly  decreased  the  cortexes 
ability  to  respond  to  stimulation  of  the  activating  center  and  completely  abolishes 
the  response  in  doses  that  range  from  I4D-7O  ngmo/kgm^ 

% 

(Suoported  by  a research  grant  fr^om  the  National  Institutes  of  Health,  P.H.o,) 


I3d  jJiHca<?^|$^^ ''^^^ 


;i..t 


,<4. 


'R^  ' '■  ■ -s  ^ 1 - ^ '^X  ' ’'.  ■ fi.  i ^ '.  * . 


..'.Jl 


^ 3^e0iifir?6daC«  ■ | 


'lL* 


.'Ai' 


'li"  -■wfiSil  " .'  '■  ' * .V'  ■ ..  ' - ^J^''  ■"  ^ 

ir>*t{  tci  lijapcs&rjm  rt&  hob i^cnq  exsd:- 


•i,^  ---'%.'^ji.j^,afAXlti^VT^  f»  eooqwq.rffio  nm  JI  ' 

^ m . 4£.  ''  r'  "'".  -■,■  ■ ' *i-  ..  *J 


c i 


ctzf^'fiv'k  'zGQsq-'*^^  ♦cExfirip  oirtf  ao  ovarf'* 


MV'  K|  ’^T'f-'  ' ' ■*>  -V  " t (i.  " ’ 

” ;:;iildi\.<^''*'Tn'dle'£^?^  ill  , ^^ctttJBr*Sz>o  orkt-^tte  :*:jacfi 


V»i<. 


.'tJC)  lo  R&q^  oamJ^'  ao' 

^ '"i  ' • ■ jjj' 


I ■•  ^;^  Tim. 

t7,  j p.1J«  (€)  |Xs'^  ^J.tyf.iXXoa»£&Jni:  fcooojf4oc>t  noie  niotrf  lioitt  0Sxr\&iW:  {\ 


^ gitBfavirit^  rr|!  ofc«cx^t>®I©  ;;^J:^cXirfijfct©  boJnalio  •'ctCso  :o.v 


vQX  fii ' ?At&s  ©4  r^mnort&vaiAtU:  hon^^nJiua^Jm.^mi  ia^ithatfottorig  jxmfrxxit 


• j 


*rl;f  'la  ^fnove^  jr«  frifa  «X^a»»U.C  .aXmnt#^  otforf  IX^ri-aii^  ia  coCM 

. . ■ .Sf  ""  ^.'9 


: i;i„j.r^  Sftteoi'  3oMh'-->J<wi  ortt  ifeiblw  nx  ncW»w^5<«t  «*  « ®f^3  iamcn  otii  ni-Tsrti 

f r^T  -t»ai\  -mvm  nP  rttr  rsev<*/>#*  rf.4  i>M  •wf  fnr*  N^.+*s/»r«i  Ivi4,' rm«*l 


XiCI  ^ti^oqsxfi>o  rtl  •urpiV.c^f^R  od  rc  n!/  s©scb  riliw  x£Xao±^airg|  boi: 


\itlS  'Jo  woo<ia,tffcc{R  oii^  no' aWihlX ' 


vtiit  frio&OAi  ikr  c^fiXovio  ^P-B  bowfbcnq  ,Itfi6rf  i©itio  *»ta  m»  .Xxytlc®tXKk*rac?I  ,noili: 


n 


» ro  'V  vofiaMXTtl  odi  'bwmjCn  'aooob  ^ST^KniZ  ai  hft#  635?  I^moQ'  edi  eit  nsibtt, 


A ,'£ipd!boiqo  , lo  oortcmxjoB^' ^'O'' ©dt' i>oea«rioQ6' boi 


‘vfflo  OS.V/  dni  ocWjriwjTortc  *’ofo©l  iff  oilt  nl  brxToadoi:  caar  n 

*■  ’ a 


TT 


0/il  beei^sHoob  »!||jij(|i»tjbr  •i/vdit»»a»d«x«£lq  to  orid 

Ji-a  ‘sad#«??  to  «oXiaJ5c«pii/B;<iid’  !«o<pa^.  oi 

,-,.  o ~*  ^-^iii^m>yfl  anctjht  tH3oob;,.ni:  tx^n^ 

"^s  • ! t^s.ioidiM;  p<iJ'  WBhit  SiiHXp  (tJifloaen  n 

fe  V.,  ..^;.  " ■ . rl  t 


J* 


47 


(u~.  KfTccls  of  ACTII  and  gonadotropin  dur- 
ing a cycle  of  morphine  addiction.  Anna  J. 
Eisknman,  H.  F.  Fkaser  and  H.  Isbell. 
NIMH  Addiction  Research  Center,  PHS  Hasp., 
Lexington,  Ky. 


lu  of  .\CTII  were  administered  by  8-hr.  infusion 
in  1 1 saline;  1000  lu  of  chorionic  gonadotropin 
were  administered  intramuscularly  once  daily 
for  5 days.  The  analyses  included  urinary  17- 
ketosteroid,  creatinine  and  uric  acid  and  blood 
eosinophil  counts.  Milligram  increments  of  17- 
ketosteroids  following  ACTH  during  addiction 
were  slightly  less  in  2 subjects  and  markedly  less 
in  1 subject  than  during  pre-  and  post-addiction. 
Percentage  rises  during  addiction  were  greater 
in  2 subjects  and  smaller  in  1 subject.  Increments 
in  uric  acid  excretion  were  only  slightly  less 
during  addiction  than  in  periods  of  non-medica- 
tion. Drop  in  the  eosinophil  count  to  5%  or  less 
of  the  control  value  accompanied  each  adminis- 
tration of  ACTH;  the  fall  was  slower  during  ad- 
diction. Reduction  of  the  dose  of  ACTH  to  5 or 
21^  units  did  not  significantly  alter  the  results. 
Chorionic  gonadotropin  caused  a rise  in  17-keto- 
steroid  excretion  during,  or  from  1-3  days  after, 
the  course  of  injection.  Both  the  milligram  in- 
crement and  the  percentage  rise  were  greater 
during  addiction  than  during  the  control  periods, 
with  a slight  tendency  towards  retardation  of  the 
effects  during  addiction.  Lowered  excretion  of 
17-ketosteroid  during  addiction  (previously  re- 
ported) suggests  suppression  of  adrenal  and 
testicular  function.  Results  of  the  experiments 
show  that  the  adrenal  and  testis  are  capable  of 
response  to  specific  hormonal  stimulation  during 
maintained  morphine  addiction. 
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1126.  Electrophoresis  blood  serum  protein 
put  terns  of  narcotic  addicts  and  controls. 
Robert  L.  Carter,  H.  F.  Fraser  and  Anna 
J.  Eisen.man.  Nall.  Inst,  of  Mental  Health 
Addiction  Research  Center,  PHS  Hasp.,  Lexing- 
ton, Ky. 

The  clectrojihoretic  patterns  of  fasting  blood 
serum  of  20  male  narcotic  addicts  and  19  male 
uon-addicts  were  determined  using  barbiturate 
n.l  M buffer  at  pii  8.6.  Serum  was  diluted  1 to  7 
with  buffer  and  dialyzed  for  48  hr.  at  10°  C.  A 
6-ml  cell  was  employed  in  a Tiselius  apparatus 
(Model  38,  Perkin  Elmer  Corp.)  using  3 watts. 
Photograjihs  of  ascending  and  descending  limbs 
were  made  at  0,  60,  90,  and  105  and  120  min. 
Photographs  of  the  ascending  limb  after  105  min. 
were  enlarged  and  the  relative  protein  composi- 
tion measured  with  a planimeter.  Some  patients 
were  actively  addicted  when  the  sample  was 
taken  but  all  were  ir^  good  general  health.  His- 
tories of  addiction  ranged  from  6-33  years’  dura- 
tion. Significant  chronic  infection  and  liver  dis- 
ease were  e.xcluded  in  all  addicts  and  controls  by 
clinical  observation  and  by  WBC  count,  sedi- 
mentation rate,  cephalin  flocculation,  thymol 
turbidity  and  icteric  index  determinations.  The 
ratios  of  alliumin  and  gamma  globulin  to  total 
})rotein  were  0.498  and  0.209  respectively  for  ad- 
dicts, and  for  controls,  0.536  and  0.151.  The 
relative  reduction  in  albumin  in  addicts  was 
statistically  significant  (P  < 0.05)  as  was  the 
relative  increase  in  gamma  globulin  (P  < 0.0002). 
However,  these  differences  are  not  specific  since 
there  was  definite  overlapping  between  groups. 
Whether  these  differences  in  serum  albumin  and 
gamma  globulin  concentrations  in  addicts  are 
due  to  opiate  addition  per  se  has  not  been  de- 
termined. 
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1127.  I nr  of  \ >(11  ly I iioriiior|iliiiic  in  early 
ilniioiiat  rat  ion  of  |ili%Hieul  flepemlence  on 
|Milenl  analKenirH  in  <Iokh.  1{.  L.  CARTER 
ANi>  A NN'iki.kr.  Sail.  Inal,  of  Mental  Health 
.iihliclion  lirararch  Center,  PUS  ffoap.,  Lex- 
I nylon,  Ky. 

Ill  ex|MTinientH  comlucteil  in  a grassy  yard 
outdoorH,  or  in  a room  provided  with  a sand-box, 
■iii|{le  doses  of  N -ally Inorinorphino  15  ing/kg 
priMliit-ed  little  cliaiiKe  in  bcdiavior  of  intact  dogs, 
othiT  than  mild  wdation.  However,  during  addic- 
tion to  morphine  5-10  mg/kg  (i6h  or  methadone 
2 5 mg,  kg  i|r»h  for  periods  of  7-00  days,  marked 
changes  ap|s-ared  within  5-20  min.  after  suh- 
rutiineoiis  injection  of  X-allylnormorphine  15 
mg/kg  or  less.  In  its  most  complete  form,  this 
consisted  of  restlessness,  lacrimation,  rhinorrhea, 
yawning,  salivation,  vomiting,  urination  and 
marked  tremors.  .Also,  persistent  digging,  gnaw- 
ing and  rooting  in  the  earth  or  sand  occurred, 
after  which  the  dogs  rested  briefly  in  the  holes 
excavated  before  resuming  the  performance 
again,  over  a period  of  about  4 hr.  However, 
considerable  individual  variation,  qualitative 
and  quantitative,  was  observed.  ‘Digging’  be- 
havior occurn'ti  in  about  60%  of  experiments. 
In  general,  the  changes  became  more  severe  as 
addiction  jiroceeded,  and  in  some  cases,  X-allyl- 
normorphine  produced  incessant  vomiting  and 
marked  prostration.  The  ‘natural’  abstinence 
syndrome  which  ensued  2-4  days  after  abrupt 
withdrawal  of  morphine  or  methadone  following 
addiction  jieriods  of  42-88  days  included  listless- 
ness, lacrimation,  rhinorrhea,  yawning,  tremors, 
vomiting  and  sporadic  ‘digging’.  By  use  of  X- 
allylnormorphine  and  a large  number  of  dogs,  a 
useful  rapid  screening  method  for  testing  addic- 
tion liability  of  analgesics  with  opiate-like  actions 
m.ay  be  developed.  However,  the  method  was 
not  effective  in  demonstrating  acute  ‘abstinence’ 
syndromes  during  addiction  to  meperidine  10 
mgAg  qSh.  Further  studies  are  in  progress. 
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Reprinted  from  Fedebation  Pboceedinqs 
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1169.  Chronic  intoxication  of  dogs  with 
Htxliiiin  barbital  (motion  picture).  H.  F. 

Fraseh  and  H.  Isbell.  Natl.  Inst,  of  Mental 
Health  Addiction  Research  Center,  PHS  Hasp., 
Lexington,  Ky. 

Sixteen  male  and  female  dogs  received  orally 
once  daily  106-168  mg/kg  sodium  barbital  for  216- 
337  days.  All  dogs  were  started  at  lower  doses 
but  rapidly  increased  within  2-3  wk.  to  the  maxi- 
mum dose  which  each  ^nimal  could  safely  main- 
tain. One  dog  died  during  the  intoxication  phase; 
others  were  healthy  throughout,  except  for  in- 
toxication. Following  abrupt  withdrawal,  14 
animals  had  2-29  grand  mal  convulsions  and  the 
group  had  159  convulsions.  The  first  convulsion 
occurred  from  2-5  days  after  stopping  sodium 
barbital.  Eleven  dogs  showed  varying  degrees  of 
very  abnormal  and  bizarre  behavior  (apprehen- 
sion, fear,  lack  of  recognition  of  attendants,  and 
behaving  as  if  reacting  to  nonexistent  animals  by 
growling,  snarling,  biting,  and  sexual  acts  with- 
out any  appropriate  stimulus  to  evoke  any  of 
these  responses).  One  dog  died  from  pneumonia 
in  early  abstinence,  1 died  after  the  29th  convul- 
sion, all  others  recovered  rapidly  in  about  2 
wk.,  except  that  several  showed  excessive  sexual 
interest  for  several  months.  The  findings  were 
confirmed  in  apother  experiment  using  13  dogs. 
This  study  confirms  the  work  of  Seevers . and 
Tatum  in  dogs  and  shows  that  the  entire  picture 
of  barbiturate  withdrawal  in  humans  may  be  re- 
produced in  experimental  animals. 
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1216.  Addictive  properties  of  methadone  de- 
rivatives. H.  Isbell  a^tj  H.  F.  Fraszb.  Xail. 
Inst,  oj  Mental  Health,  Addiction  Research  Center, 
PHS  Hasp.,  Lexington,  Ky. 

In  non-tolerant  former  morphine  addicts,  alpha- 
1-methadol  (derived  from  d-methadone)  (I),  and 
beta-d-acetj'l-methadol  (derived  from  1-metha- 
done) (II),  in  doses  of  50  to  60  mg  oraUy  or  sub- 
cutaneously induced  ‘euphoria’  and  pupillary 
constriction.  Effects  of  both  drugs  appeared  slowly 
(4-9  hr.)  but  persisted  for  60-72  hr.  It  was  more 
effective  orally  than  subcutaneously,  whereas  II 
was  equally  effective  by  both  routes.  Both  drugs 
completely  suppressed  abstinence  symptoms  when 
substituted  for  morphine  in  strongly  addicted  pa- 
tients; 1 daily  oral  dose  of  the  total  daily 

morphine  dosage  sufficed  for  this  purpose.  Fol- 
lowing abrupt  withdrawal,  mild  abstinence  ap- 
peared and  subsided  quite  slowly.  I and  II  possess 
high  addiction  liability  similar  to  that  of  alpha-1- 
acetylmethadol.  Doses  of  dl,  I and  d 2,2-diphenyl- 
4-dimethylamino  ethyl  valerate  HCl  (III,  Fi', 
V)  and  ethyl  2,2-diphenyl-4-dimethylamino 
butyrate  HCl  (IT)  ranging  up  to  73  mg  subcu- 
taneously or  orally  did  not  induce  definite  mor- 
phine-like euphoria  and  did  not  relieve  abstinence 
from  morphine.  Ill  and  V caused  slight  but  defi- 
nite pupillary  constriction,  whereas  IT  and  \*I 
did  not.  .\ddiction  liabilities  of  these  drugs  do 
not  exceed  that  of  codeine. 
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Ucpnnteil  Irotn  Fedebatiom  Pboceedinqs 
Vol.  13,  No.  1.  March.  1954 
FnnUd  in  U.S.A. 


1217.  I''xperimciilal  chronic  alcoholic  intoxi- 
cation (motion  picture).  H.  IsBELL,  H.  F. 
Fk.aser,  WiKLER,  Anna  J.  Eisenman,  R.  E. 
Heli.evii.le  and  T.  L.  Nash.  Natl.  Inst,  of 
.Mental  Health,  Addiction  Research  Center,  PHS 
Hasp.,  Lexington,  Ky. 

Ten  former  morphine  addict  volunteers,  who 
had  no  history  of  convulsions  or  psychotic  epi- 
sodes, drank  200-620  ml  95%  ethanol  diluted  with 
water  and  fruit  juice  daily.  Total  daily  alcohol 
intake  was  divided  into  12-24  drinks.  Patients 
were  giv'en  high-quality,  high  protein  diet  sup- 
plemented with  vitamin  capsules.  Prior  to  and 
during  withdrawal,  massive  vitamin  supplementa- 
tion was  given  j)arenterally.  Early  in  chronic 
intoxication  patients  were  noisj%  silly  and  emo- 
tionally labile;  after  6 wk.,  they  w^ere  much  quieter 
and  drinking  to  prevent  tremors,  which  appeared 
if  they  had  not  had  alcohol  for  several  hours.  Four 
patients  who  withdrew  from  the  experiment  after 
7-35  days  intoxication,  did  not  have  convulsions 
and/or  delirium,  .\lcohol  was  abruptly  withdrawn 
from  the  remaining  6 subjects  after  45-87  days 
intoxication.  Two  of  these  had  convulsions;  3 
became  frankly  delirious;  2 had  hallucinations 
but  maintained  orientation  and  insight;  1 escaped 
both  convulsions  and  delirium.  .\11  6 patients  had 
weakness,  tremors,  etc.,  on  withdrawal.  These  ap- 
peared before  blood  alcohol  levels  were  zero.  In  3 
patients,  blood  alcohol  levels  were  zero  when  they 
were  consuming  13-16  ml  of  95%  ethanol  hourly. 
When  consuming  20-21  ml  hourly,  blood  levels 
rose  to  150-300  mg%.  If  this  intake  was  main- 
tained, blood  levels  gradually  fell,  after  increasing 
to  22-23  ml/hr  levels,  rose  again  and,  thereafter, 
did  not  fall.  The  experiments  indicate  that  with- 
drawal of  alcohol  from  chronically  intoxicated 
persons  will  precipitate  delirium  tremens. 
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Vol.  13,  No.  1,  March,  1954 
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136”.  F)(Tects  of  morphine  on  electric  shock- 
conditioned  inhibition  of  acquired  feeding 
behavior  in  rats.  A.  Wikler,  H.  E.  Hill 
AND  R.  E.  Belleville.  Natl.  Inst,  of  Mental 
Health  Addiction  Research  Center,  PHS  Hosp., 
Lexington,  Ky. 

The  methodological  principle  involved^s  based 
on  previous  demonstration  that  in  man,  morphine 
reduces  behavior-disrupting  anticipatory  re- 
sponses to  painful  stimuli.  Rats,  maintained  at 
about  70%  of  satiation  weight,  were  trained  to 
obtain  food,  delivered  aperiodically  at  about  2- 
min.  intervals,  by  pressing  a bar  in  a modified 
Skinner  Box.  Such  bar-pressings  were  recorded 
cumulatively  on  a constant  speed,  slowly  moving 
kymograph  for  20-min.  periods  in  each  experi- 
ment. Later,  a previously  neutral  tone,  intro- 
duced about  10  min.  after  regular  bar-pressing  had 
begun,  acquired  the  function  of  inhibiting  this 
activity  only  for  the  period  of  its  duration  (4  min.) 
after  repeated  experiments  in  which  it  was 
followed  by  a strong  electric  shock  delivered  to 
the  rat  through  the  grid  floor.  By  this  procedure, 
bar -pressing  during  the  tone  period  was  reduced 
to  a mean  of  11%  of  the  pre-tone  rate.  Subcu- 
taneous injection  of  morphine,  4-10  mg/kg, 
restored  such  inhibited  bar-pressing  to  22-80% 
of  the  rate  exhibited  by  the  morphinized  rat  prior 
to  introduction  of  the  tone  in  each  experiment. 
The  effect  varied  directly  with  the  dose,  in  spite 
of  some  decrease  in  the  pre-tone  rate  of  bar-press- 
ing. With  higher  doses,  activity  was  more  im- 
paired and  erratic,  although  bar-pressing  was 
restored  to  a median  rate  of  80%.  The  potential 
usefulness  of  this  technic  for  analgesic  testing 
purposes  is  currently  under  investigation. 
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Anxiety  Reduction  as  a Measure  of  the 
Analgoic  Hffeaiveness  of  Drugs 

,\  Mii  thiMi  thnt  iliow'  coMsiderahlo  promise  tor  test- 
itig  thr  anal^sir  poletu-y  of  drugs  has  been  developed 
nntttly  nt  tin;-  hihoratoiy.  I’revious  toehniciues  in- 
viiUing  nnimnK  linve  been  dependent  upon  measuring 
drug  I'rmluied  ch.inges  in  reflexes  or  unconditioned 
ri  •'|>iiii'«*H.  In  contrast  with  these  teeliniijues,  the  pres- 
ent method  provides  <i  testing  situation  more  analo- 
gmis  to  that  fouml  in  the  elinie,  because  it  is  based 
upon  a pcyehologieal  ju  ineiple  thnt  has  been  validated 
on  man. 

Previous  studies  of  this  series  were  designed  to  test 
the  hypothesis  that  one  necessary  action  of  a potent 
analgesic  is  the  reduction  of  anxiety  associated  with 
anticipation  of  pain  [II.  E.  Hill  et  al.,  Arch.  Neurol. 
P.’ff/i'hiat.  67,  612  (1952)].  These  investigations  on  man 
demon.strated  that  therapeutic  doses  of  morphine  (15 
mg)  aipuiticantly  reduce  behavior-disrupting  antici- 
patory responses  to  painful  stimuli.  However,  these 
U*chniques  are  not  practical  for  the  routine  testing 
of  drugs,  since  they  are  severely  penalizing  and  utilize 
relatively  large  numhers  of  human  subjects.  It  ap- 
peared possible,  however,  to  develop  a similar  method 
for  use  with  the  laboratory  rat. 

.Mbino  rats,  maintained  at  approximately  70  per- 
••ent  of  satiation  weight,  were  conditioned  to  press  a 
bar  at  a rapid  rate  in  a modified  Skinner  Box.  Food 
pellet  reinforcements  were  available  aperiodically  at 
approximately  2-min  intervals.  Bar-pi’essings  were 
H'corded  cumulatively  on  a slowly  moving  kymograph 
tor  the  20-min  period  of  each  test.  After  approxi- 
mately 15  daily  sessions,  when  the  animals  showed  a 
high  degri‘(“  of  conditioning,  a 60-cy/sec  tone  was 
introduced  10  min  after  I'ach  test  was  bc>gun.  The  tone 
was  of  4 min  duration  and  was  terminated  by  a strong 
electric  shock  delivered  to  the  rat  through  the  grid 


floor.  This  superimposed,  classical  conditioning  pro- 
cedure reduced  bar-pressing  during  the  tone  to  a mean 
of  11  percent  of  the  pretone  rates.  Subcutaneous  in- 
jections of  morphine,  4 to  11  mg/kg,  spaced  at  weekly 
intervals  restored  the  inhibited  bar-pressing  to  22  to 
SO  percent  of  the  response  rate  exhibited  prior  to  the 
tone.  The  effect  varied  directly  with  the  dose,  despite 
some  over-all  decrease  in  frequency  of  response. 

In  general,  then,  after  the  animals  were  thoroughly 
conditioned,  bar-pressing  was  disrupted  or  completely 
inhibited  for  the  duration  of  the  tone.  This  anticipa- 
tory effect  of  painful  stimuli  was  reduced  by  mor- 
phine with  the  result  that  the  animals  continued  to 
press  the  bar  during  the  tone.  The  results  are  analo- 
gous to  those  of  the  earlier  studies  on  human  subjects 
and  support  the  hypothesis  that  reduction  of  anxiety 
associated  with  anticipation  of  pain  is  one  necessary 
action  of  a potent  analgesic. 

The  usefulness  of  this  technique  for  testing  the 
analgesic  properties  of  a wide  range  of  drugs  is  cur- 
rently under  investigation.  In  contrast  with  other  tech- 
niques in  which  animals  are  used,  this  method  would 
appear  to  be  more  closely  related  to  those  employed 
in  the  clinic,  since  anxiety  is  an  important  component 
of  clinical  pain.  Furthermore,  several  uncontrolled 
variables  that  are  present  in  clinical  investigations, 
such  as  suggestion  and  personal  interaction,  w'ould  be 
eliminated.  In  addition,  the  method  might  be  used  by 
pharmaceutical  houses  and  in  other  settings  in  which 
clinical  studies  are  not  possible. 

Harris  E.  Hill 
Richard  E.  Belleville 
Abraham  Wikler 

NIMH  Aclcliction  Research  Center 
U.S.  Public  Health  Service  Hospital 
Lexington,  Kentucky 

IS  January  1954. 
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CLINICAL  AND  ELECTPOENCEPHALOGRAPHI C EFFECTS  OF  DRUGS 
MAN  AND  DO^.  A.  V/ikler,  F.  T.  Pescor,  National 
Institute  of  Mental  Health,  Addiction  Research  Center, 
PHS  Hospital,  Lexinpton,  Ky. 


The  illustrations  include  sample  EEG  tracings  and 
Clinical  Notes  made  during  studies  on  the  effects  of 
single  doses  of  morphine,  N-allylnormorphine , barbiturates 
alcohol,  mescaline  and  LSD-25  in  man,  the  effects  of 
of  chronic  intoxication  and  withdrawal  of  meperidine 
and  barbiturates  in  man,  and  the  effects  of  single  doses 
of  pentobarbital,  morphine,  M-allylnormorphine , methadone, 
atropine  and  nikethamide  in  unanesthetized  dogs.  They 
are  presented  for  the  purpose  of  directing  attention 
to  the  relatively  stereotyped,  non-specific  electro- 
encephalographic  effects  of  a number  of  drugs  which 
produce  marked  and  widely  differing  changes  in  behavior. 

In  general,  such  agents  either  have  no  significant 
effect  on  the  EEG,  or  they  produce  diffuse,  bilaterally 
symmetrical  changes  in  the  direction  of  increased 
synchronization  or  desynchronization.  In  contrast, 
they  produce  a variety  of  ideational,  affective,  sensorial 
motor  and  autonomic  changes,  the  pattern  of  which  is 
highly  predictable  for  a given  drug.  This  suggests 
that  the  mechanisms  regulating  the  EEG  are  onlv  indirectly 
related  to  those  subserving  behavior,  and  that  they 
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serve  functions  related  to  cerebral  homeostasis 
(Wikler,  A. : Clinical  and  Electroencephalographic 
Studies  on  the  Effects  of  Morphine,  N-allylnormorphine 
and  Mescaline  in  Man.) 


Trans.  Am.  Neurol.  Assn.,  Richmond,  Va. , dp.  170-173, 
1954. 


aosfnori  ol  bsti^Jorr  snoiloni;^  av-rse 

Dxriq&^goIsrfqeonso'i^osXn  bne  iB^inilO  : .A  ei9l?(iW) 
9nifiq'icfn"onIvI Ib-'*  , snirf^i'Tc'^  to  sJost'JS  9ril  no  ssxbntS 

ni  snilsoasM  bnB 

.Cl  . . r.V  ,bnOiTif{oi^  , • 'i«?aA  . 'luaH  .-tiA  . aruB'iT 

.iJaei 


56 


ADPICTIVE  P!?OrE?TIES  OF  MORPHINE  DERIVATIVES.  H.  F.  Fraser 
and  H.  ~^sDell»  National  Institute  of  Mental  Health, 
'•ddirtion  Research  Center,  ?HS  Hospital,  Lexington,  Xy. 

No  evidence  of  morphine- like  effects  vrere  observed 
in  18  non-tolerant  former  morphine  addicts  after  oral 
administration  of  25  to  600  mgm.  of  the  mvristyl  ester  of 
benzylm.orphine  (I).  Three  of  the  patients  developed  an 
erythematous  macular  rash  v?hich  faded  in  2 4 hours.  In 
doses  of  100  mgm.  every  six  hours,  I failed  to  prevent 
the  appearance  of  signs  of  abstinence  from  m.crphine  in 

4 patients  v;ho  had  been  receiving  240  to  3 20  mgm.  of 
morphine  sulfate  dailv. 

1.5  to  2.0  mgm.  of  dihydro-hydroxymcrphincne 
("Numorphan"  II)  induced  intense  morphine-like  effects  in 

5 nontolerant  former  addicts.  6 mgm.  of  II  subcutaneously 
every  three  hours  completely  suppressed  abstinence  in 

2 patients  who  had  been  receiving  6 0 mgm..  of  morphine  every 
six  hours.  Three  nontolerant  patients  received  IT  for 
18  days,  the  dose  being  increased  from.  0.5  m.gm;.  to  4.0 
mgm.  subcutaneously  every  three  hours.  N-allylnormorphine 
precipitated  abstinence  in  both  groups.  Following 
withdrawal  of  II  , severe  abstinence  w’as  evident  in  six 
hours  in  all  the  patients. 

It  was  concluded  that  I has  low  (or  no)  addiction 
liability,  whereas  II  has  high  addiction  liability. 


J.  Pharmacol.  S Exper.  Therap. , 113 : (1)  21  (Jan.)  1955. 
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ADDICTION  LIABILITY  OF  4-4-DIPHENYL-6-DIMETHYLAMIN0- 
MEXANONE-3.  H.  Isbell  and  H . F.  Fraser.  National 
Institute  of  Mental  Health  Addiction  Research  Center, 
Lexinrton,  Kentucky. 

Definite  evidence  of  morphine-like  effects  were 
observed  after  administration  of  doses  of  45  to  60 
mpm.  of  4-4-diphenyl-6-dimethylamino-hexanone-3  (1), 
either  orally  or  subcutaneously,  to  23  nontolerant  former 
morphine  addicts.  Single  doses  of  60  to  90  mgm.  of  1 
subcutaenouslv  partially  relieved  symptoms  of  abstinence 
from  morphine  in  4 patients  who  had  been  receiving 
240  to  480  mgm.  of  morphine  sulfate  daily.  ' Administration 
of  60  mgm.  of  1 subcutaneously  every  six  hours 
effectively  suppressed  appearance  of  symptoms  of 
abstinence  in  2 patients  who  had  been  stabilized  on 
240  to  320  mgm.  of  morphine  daily. 

It  was  concluded  that  1 has  addiction  liability 
which  is  less  than  that  of  methadone  but  greater  than 
that  of  codeine. 


J.  Pharmacol.  6 Exper.  Therap. , 113 ; (1)  29-30  (Jan.) 
1955. 
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KH9.  (Jhrtinic  meperidine  intoxication  in 
iiitart  ami  chronic  spinal  dogs.  R.  L.  CaK- 
TF.R  A\i>  A.  WiKLER.  Sail.  lust.  of  Menial 
Health  Addiction  Research  Ctr.  PHS  Hasp., 
Leri’  gton,  Ky. 

In  6 intact  dogs,  meperidine  10  me 'kg  (sub- 
cutaneously) q 3 h produced  mild  sedation  during 
the  first  few  days,  but  little  change  in  behavior 
after  57  days  of  addiction.  X-allylnormorphine, 
15  mg/kg  did  not  precipitate  abstinence  phenom- 
ena, nor  were  such  observed  after  abrupt  with- 
drawal of  the  drug.  In  3 intact  dogs,  meperidine, 
15-20  mg  kg  q 3 h produced  occasional  convul- 
sions, and  frequently,  muscular  twitches,  exag- 
gerated startle  responses  and  extensor  rigidity 
during  chronic  intoxication  for  as  long  as  126 
days.  In  2 of  these,  X-allylnormorphine,  15  mg/kg 
failed  to  precipitate  abstinence  phenomena, 
while  equivocal  changes  were  observed  in  the 
■other.  Xo  clearcut  abstinence  changes  appeared 
^on  abrupt  withdrawal  of  the  drug.  In  4 chronic 
*spinal  dogs,  single  doses  of  meperidine  (10  mg/kg) 
produced  morphine-like  changes  in  hindlimb 
i reflexes:  depression  of  flexor  and  crossed  extensor 
reflexes,  enhancement  of  extensor  thrust,  with 
little  change  in  knee  jerks.  On  meperidine.  10 
mg/kg  q 3 h,  tolerance  to  the  depressant  effects 
developed  by  the  7th  day.  Unlike  morphine, 
^ however,  twitches  and  extensor  spasms  of  the 
[ hindlimbs,  either  spontaneous  or  induced  by  tap- 
ping bony  prominences  caudal  to  the  spinal  cord 
j?  transection,  appeared  by  the  10th  day  and  be- 
came increasingly  severe  during  43  days  of  con- 
tinued meperidine  intoxication.  Also  in  contrast 
to  morphine,  X-allylnormorphine,  15  mg/kg  did 
not  precipitate  abstinence  changes  during  in- 
toxication, and  no  hindlimb  ‘running’  move- 
ments appeared  on  abrupt  withdrawal  of  me- 
peridine. The  failure  to  demonstrate  physical 
dep»endence  on  meperidine  in  dogs  may  be  due  to 
the  limits  which  the  toxic  (convulsive)  action  of 
the  drug  places  on  dosage  and  frequency  of  ad- 
ministration. 
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diacetyinormorjjhirie  (I),  N-propyl-dihydronor- 
inorpliine  (II),  D-3-hydroxy-n-allylmorphinaQ 
(III),  L-3-hydroxy-n-aIlylmorphinan  (IV),  l-3- 
luclliyl  ether  of  N-allyl-morphinan  (V),  l-3- 
iicetoxy-n-allylmorpliinan  (VI),  and  L-3-hydroxy- 
ii  propargyl-morphinan  (VII)  were  studied,  using 
tiontolerant  former  morphine  addicts  as  subjects. 
•Ml  drugs  except  III,  which  was  inert,  induced 
8ul)jectivo  sensations  resembling  those  reported 
iifter  10  mg  of  Nalorphine  subcutaneously.  The  ef- 
fective doses  were:  10  mg  of  I,  12.5-20  mg  of  II, 
5.0  mg  of  IV,  2.5  mg  of  V,  3.0  mg  of  VI,  and  4.0 
mg  of  VII.  The  subjective  effects  induced  by  I and 

II  were  more  morphine-like  than  those  induced 
by  Nalorphine.  The  subjective  sensations  induced 
by  VII  resemble  to  some  extent  those  induced  by 
Meperidine  or  Dilaudid.  I and  VII  were  relatively 
ineffective  when  given  orally.  II,  IV,  V and  VI 
were  effective  orally  in  doses  approximately  twice 
the  effective  subcutaneous  doses.  All  drugs  except 

III  precipitated  mild  to  moderate  abstinence  in 
patients  addicted  to  240  mg  of  morphine  daily,  or 
more.  The  effective  subcutaneous  doses  were:  I, 
5 mg;  II,  7 mg;  IV,  2 mg;  V,  2 mg;  VI,  1.5  mg; 
VII,  1.0  mg.  I was  relatively  ineffective  in  pre- 
cipitating abstinence  when  administered  orally. 
II,  IV,  and  V were  effective  when  given  orally  in 
doses  of  7 mg,  8 mg  and  3-5  mg.  VI  and  VII  were 
not  tested  orally.  IV  and  V are  of  interest  because 
of  prolonged  effect  (as  compared  with  Nalorphine) 
and  because  they  are  orally  effective.  VII  is  of 
interest  since  it  produces  significant  analgesia  in 
mice  (Eddy,  1954). 
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Reprinted  from  Federation  Proceedings 
Vol.  14,  No.  1,  March,  1955 
Printed  in  U.S.A. 


1 1 'I’olcraiice  to  iliethylamide  of  lysergic 
acid  (LSD-2.'}).  H.  Isbell,  H.  F.  Frasek,  A 
WiKLER  AND  R.  E.  Belleville.  Natl.  Inst,  of 
Mental  Health  Addiction  Research  Ctr.,  PHS 
Hasp.,  Lexington,  Ky. 

There  is  ijractically  no  information  concerning 
chronic  intoxication  with  the  diethylamide  of 
lysergic  acid  (LSD-25).  It  was  noted  that  when 
former  morphine  addicts  were  given  1 or  more 
doses  the  degree  of  LSD-effect  declined  rapidly. 
Eleven  patients  were  given  10  gg,  increasing  to 
30  /ig  of  LSD  orally  twice  daily  for  3 days.  On 
the  4th  day,  75  tig  of  LSD  induced  only  mild 
mental  effects.  After  3 days  of  placebo  adminis- 
tration, 75  fig  of  LSD  induced  marked  to  severe 
mental  effects.  In  another  e.xperiment,  adminis- 
tration of  20  jug  of  LSD,  increasing  to  75  jug  once 
daily,  also  induced  a high  degree  of  tolerance  to 
the  mental  effects.  In  12  patients,  pupillary  size, 
amplitude  of  knee  jerk  and  systolic  blood  pressure 
were  measured.  Mental  effects  were  gauged  by 
means  of  a questionnaire.  These  patients  received 
LSD  once  daily  for  7-42  days.  In  5 cases,  the  dose 
was  increased  from  50  to  180  jug  of  LSD  daily;  in 
6 cases,  dose  was  maintained  at  1-2  jug/kg  orally 
daily;  1 patient  withdrew  from  the  experiment 
after  9 days.  In  all  patients,  tolerance  to  all  the 
effects  measured  was  evident  in  less  than  7 days. 
Once  tolerance  was  developed,  amounts  of  LSD 
4 times  as  great  as  the  doses  to  which  the  patients 
were  tolerant  were  not  as  effective  as  the  standard 
dose  prior  to  chronic  administration.  Tolerance 
was  completely  lost  3 da3^s  after  discontinuation 
of  LSD. 
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Rei)rinted  from  Federation  Proceedings 
Vol.  14,  No.  1,  March,  1955 
Printed  in  U.S.A. 


lUt.  Withdrawal  symptoms  in  ‘primary’ 
meperidine  addicts.  H.  Isbell.  Natl.  Inst,  of 
Mental  Health  Addiction  Research  Ctr.,  PHS 
Hasp.,  Lexington,  Ky. 

Four  meperidine  addicts,  who  had  never  been 
addicted  to  morphine  (‘primary’  meperidine  ad- 
dicts) and  whose  histories  were  corroborated  by 
their  families  or  physicians,  were  stabilized  on 
1200-3200  mg  of  meperidine  daily  for  5-14  days. 
Nalorphine  was  ineffective  in  precipitating 
abstinence  unless  the  stabilization  dose  of  meperi- 
dine was  1600  mg  daily,  or  more.  Following  abrupt 
withdrawal  of  meperidine,  all  4 patients  developed 
abstinence  symptoms  which  differed  from  those 
observed  after  withdrawal  of  morphine  in  that 
signs  of  autonomic  dysfunction  were  not  as 
prominent,  whereas  restlessness  and  muscular 
twitching  were  more  severe.  Peak  intensity  of 
abstinence  was  reached  in  7-12  hr.  Objective 
symptoms  disappeared  rapidly  in  3-5  days.  Simul- 
taneously, similar  observations  were  made  on  2 
patients  who  were  addicted  to  meperidine  but 
who  gave  histories  of  having  previously  been  ad- 
dicted to  morphine  or  codeine.  The  symptoms  and 
course  following  withdrawal  of  meperidine  from 
these  2 ‘secondary’  addicts  were  identical  with 
those  observed  in  the  ‘primary’  addicts.  It  is  con- 
cluded that  previous  addiction  to  an  opiate  is  not 
a necessary  requisite  for  the  development  of 
physical  dependence  on  meperidine. 


“ O tFSERPiNEr  (a)  Effecfi  of  each^  and  of  cotnblnaHons  of 
fach  wlbH  ^fpHtne,  (b)  Failure  of  each  In  freatmenf  of  acuf-e  abstinence 
f.o<ii  worohl  t (Abstractlo  Fraser,  H«  Fc  and  Isbell,  Hof 
' (f:tltute  of  Mental  Health  Addiction  Research  Center,  ’ leK  I ngton , 
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Ch  lorpromaz  I ne  |l)  In  a dose  of  25  mg*  lorn*,  or  50  mg®  orally  ln«=> 

[■ 

crcaitd  thjf  Intensity  and  duration  of  miotic  and  sedative  effects  of  10 
and  30  mq.  morphine  sulfate  (III  subcutaneously  In  postaddlcts©  I alone 

w 

dMftot  depress  respiratory  minute  volume  IRMV),  and  i plus  II  did  not 
depress  any  more  than  II  alone*  Four  patients  sfabi  Sized  on  240  mg© 

morphine  dally  were  given.  In  one  test,  800  mg©  per  day  of  B orally,  and 

) 

In  another  test,  iOO  mg*  l*m.  per  day*  I was  given  six  hours  prior  to 
diiconlinuing  morphine  and  It  was  continued  at  s8x®hour  Intervals  for  36 
hours  after  the  last  dcse  of  morphine*  6 was  of  no  value  In  treating  acute 
symptoms  of  abstinence  from  morphine,  since  It  was  no  better  than  a pisce= 
bo  freatmert  In  the  same  patients© 

Peserpine  (ill)  In  a single  dose  of  i mg©  seemed  to  potentiate  the 
sedative  effects  of  30  mg©  of  morphine©  ill  was  not  well  tolerated  by 
patients  addicted  to  240  mg*  of  morphine  dally®  III  was  of  no  value  when 
P'ven  orally  In  a total  dose  of  3 mg*  for  the  treatment  of  acute  morphine 
abstinence  symptoms*  The  first  dose  of  8 mg®  was  given  six  hours  prior, 

I the  second  dose  concurrently  with,  and  the  third  dose  84  hours  after  the 
last  cose  fof  morphine*  These  studies  were  conducted  on  6 subjects,  each 
'•hoin  received  placebo  therapy  for  comparison© 

Pharmacology  & Experimental  Therapeutics,  116;  fll  p®  2!  (Jan*)  1956* 


■ Vs  ji  I .. 


♦..■( 


-i .’ 


k ‘ - » 


* * 


I 


■ i' , 


4 


t 


Quantitative  comparison  of  the  effects  of  chlorpromazine  and  pentobarbital  on 

some  autonomic  responses. 

Martin  and  J.  L.  Riehl  (introduced  by  Klaus  R.  Unna)  Department  of 
Pharmacology,  University  of  Illinois  College  of  Medicine, 

Chicago  12 

Chlorpromazine  is  reported  to  be  an  adrenegic  blocking  agent.  We  have  conducted 

* 

experiments  on  26  unanesthetized,  spinal,  vagotomized  cats  in  order  to  determine 
its  r>otency  as  an  adrenergic  bloc^ng  agent.  Chlorpromazine  on  slow  i.v.  admin- 
istration produces  a transient  increase  in  systolic  blood  pressure  and  pulse 
pressure  and  a more  persistent  increase  in  pulse  rate.  Five  to  10  minutes  follow- 
ing  the  injection  of  the  drug  the  blood  pressure  returns  to  control  level  and  the 
pulse  pressure  decreases  below  the  control  level.  Chlorpromazine  in  doses  from 
Li  to  16  mg  ./kg.  potentiated  the  chronotropic  effect,  the  pressor  response  and 
the  increase  in  pulse  pressure  produced  by  levarterenol  (0.5-3  microgrm./kg. ) . 

In  addition  the  onset  of  the  pressor  response  is  delayed  and  the  duration  is  pro- 
longed. The  blood  pressure  changes  produced  by  the  same  amount  of  1-epinephrine 
are  more  variable  than  those  produced  by  levarterenol.  In  our  experiment  we 
have  found  that  chlorpromazine  can  potentiate  or  inhibit  the  rise  in  systolic 
blood  pressure  and  the  increase  in  pulse  pressure  produced  by  1-epinephrine. 

SY  28  (1  mg. /kg.),  used  as  a prototype  for  an  adrenergic  blocking  agent,  reduced 
the  pressor  response  to  levarterenol  without  affecting  the  pulse  rate  or  pulse 
pressure.  It  reduced  systolic  pressure  and  increased  pulse  pressure  following 
the  administration  of  1-epinephrine. 

It  is  difficult  to  reconcile  these  findings  with  an  adrenergic  blocking  action  of 
chlorpromazine  since  it  intensifies  all  cardiovascular  effects  of  levarterenol. 
Rather  chlorpromazine  appears  to  potentiate  the  inotropic,  chronotropic,  vaso- 
constrictor and  vasodilator  effects  of  these  sympathomimetic  amines  in  the 
spinal  unanesthetized  cat. 
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\f'i’lr  III  I'liilril  State*  of  America 

Kr|  f>nlM|  triiin  ^ Kill  HAnON  I'llOCEEDINOn 
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IK.'i.  I'rrt  cii I inn  of  Itiirltit  iirulc  wit  li<iruv\’ul 
(-)iiiA  iilNiiinit  in  liy  <'orol>rul  olcclro- 

nl  iinnitil  inn.  ('.  I'.  1'>83IG  AND  .\.  WiKLER.* 
\ati.  lunt.  of  Mitital  Health,  Addiction  Research 
t'tr.,  RUS  Hospital,  Ijcxington,  Ky. 

( tlmcrviitinii  (ind  continuous  activit3'  cage  re- 
cnnliiiK  cstablislied  tlie  occurrence  of  5-8  major 
convulsions  during  the  first  5-10  daj'S  after 
ahruiilly  withdrawing  sodium  barbital  from  each 
of  3 cuts  addicted  to  475  895  mg/daj'  for  67-182 
days.  In  2 cats  addicted  to  760  and  855  mg  for 
.It)  ami  16  days  resi)ectivelj’,  no  withdrawal  con- 
vulsions occurred.  .\ttem|)ts  to  determine  electro- 
convulsive seizure  thresholds  during  the  absti- 
nence period  aj)i)eared  to  jtrevent  spontaneous 
barbital  withdrawal  convulsions.  Thus  no  with- 
jlrawal  seizures  occurred  in  4 cats  which  were 
stimulated  twice  daily  after  addiction  to  380-760 
mg  for  47-146  days.  Transdural  stimulation  of  the 
hemispheres  was  delivered  via  implanted  elec- 
trodes with  bij)hasic  pulses  of  2 msec,  duration, 
200/sec.  fre<iueuc3’  for  5 sec.  the  strength  of  which 
was  incre.ased  in  3-volt  steps  until  convulsive 
movements  occurred.  One  cat  which  had  14  spon- 
taneous withdrawal  seizures  was  readdicted  on  the 
same  lioseschedule  to  test  the  effect  of  electro-stim- 
ulation during  abstinence.  Electro-stimulation 
3 times  dailj'  apparentlj"  prevented  spontaneous 
abstinence  seizures  during  withdrawal.  Although, 
thus  far,  no  electro-stimulated  animal  has  had 
spontaneous  barbital  withdrawal  convulsions,  ad- 
ditional data  relating  dose  and  duration  of  ad- 
diction to  convulsive  e.xpectancj'  are  necessary. 


EFFECTS  OF  CHL OB PROMAZINE  ON  E.E.G. 

AND  ITS  activation.  Edmund  W.  J.  DeMaar 

in  Marlin  (introduced  by  K.  R.  Unna) . 
n2pt“of  Phamacology,  Univ.  of  Illinois,  College 
of  Medicine,  Chicago. 

nd"on  !rs*:ctieit!on°braudltrry°slfm:i^ 

ry^^^nephrlne'^fr^slu^led  in  liO  -anesthetieed 
cats  Whose  spinal  cords  were  transected  at  Cl. 

In  36  of  these  preparations 

doses  ff  1.5  or'io'^ykg  " ?h“?esuU- 

low  amplitude  high  frequency  activity.  The  resu 
Ino  records  of  slow  activity  contained  } ”3  cycles 
oe?  sec!  wives,  8-12  cycles  per  sec.  spindles  and 
vIlO  Iwles  per  sec.  waves,  that  have  a slower  as-, 
cendlng  phase  than  the  sleep  spindles.  I"  ®°“® 
“ripllltlons  a transient  !o 

‘In  ‘"f^ill:ilg‘!ljeluirif  cMorp^oLflll.  The 

il.‘Sllerfrom'!5  tS^!lg?kg^'^*WIth^repla!ed^ 

tions  of  epliiephrinc  the  activation  became  in 
Irlllllgly  fleble  and  the  injections  were  followed 
by  increasing  appearance  of  fplridles.  In 
our  preparations  chlorp.romazine  failed  to 
the  activation  by  epinephrine. 

norepinephrine  in  dpses  from  .5  to  3^g/kg  dio 
not^'produce  activation.  After  repeated  admini 
trations  it  causes  slowing  of  the  ^ 

appearance  of  8-12  cycles  per  sec.  spindles.  These 
effects  of  norephrinepine  become  more  pronounced 
following  the  administration  of  chlorpromazine . 
(This  study  was  supported  in  part  by  researc 
Grant  983  of  the  PHS) . 


Federation  Proceedings,  (March)  19^6. 
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n::.  m inimum  dose  of  barbiturates  required, 
to  produce  physical  dependence.  H.  F.  Fba- 
SEB.  Hahris  Isbell,  A.  Wikleb.  R.  E.  Belle- 
\TLLE.  C.  F.  Essig  axd  H.  E.  Hill.  Xail. 
Inst,  of  Mental  Health,  Addiction  Researdi  Cir., 
PHS  Hasp..  Lexington.  Ky. 

Twenty-three  partially  tolerant  patients  re- 
ceived either  O.S  or  0.6  gm  of  secoljarbital  daily  for 
42-120  days.  When  the  drug  was  withdrawn  ab- 
ruptly 1 of  o receiving  O.S  gm  and  2 of  IS  receiv- 
ing 0.6  gm  daily  had  grand  mal  convulsions;  none 
developed  delirium.  In  another  experiment,  10 
nontolerant  subjects  received  0.4  gm  secobarbital 
and  S nontolerant  patients  received  0.4  gm  pento- 
barbital daily.  .411  were  observed  for  30  days  prior 
to.  90  days  during  and  45  days  after,  drug  adminis- 
tration. Results  with  0.4  gm  secobarbital  and  with 
0.4  gm  pentobarbital  were  similar.  Initially,  16  of 
these  IS  subjects  showed  marked,  and  2 showed 
mild  intoxication  incoordination,  dysarthria, 
confusion,  poor  judgment  and  various  mood 
changes''.  These  changes  subsided  rapidly  from 
the  4th  through  the  7th  day  of  drug  administra- 
tion. .\fter  SO  days  of  drug  intake  there  was  no  sig- 
nificant impairment  of  function  as  judged  by  per- 
formance tests  (coordination,  reaction-time  and 
pursuit  rotor After  abrupt  withdrawal  of  bar- 
biturates none  of  these  IS  subjects  given  0.4  gm 
^ developed  convulsions  or  delirium;  they  showed 

only  transient  tremor  and 'or  mild  anxiety  with 
insonmia.  One  showed  frequent  bursts  of  high 
voltage  slow  waves  in  EEG.  Following  withdrawal 
of  0.2  gm  secobarbital  from  2 subjects  who  had  re- 
ceived it  nightly  for  a year,  no  significant  symp- 
toms were  observed.  Conclusion : in  healthy  males, 
a chronic  dose  of  greater  than  0.4  gm  secobarbital 
or  pentobarbital  daily  is  required  to  produce  a 
clinically  significant  degree  of  physical  depend- 


ence. 
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LlTlt.  Addictive  poleiitiulities  of  hexamethyl- 
cnciniineH.  11.  F.  Fr.vser.  Natl.  Inst,  of  Mental 
Health,  .Addiction  Research  Clr.,  PHS  Hosp., 
Ijcxington,  Ky. 

Neither  olijective  signs  nor  subjective  .symp- 
toms of  morphine-like  effect  were  observed  in  non- 
tolcrant  former  addicts  after  administration  of  the  ^ 
following  compounds:  l-methyl-4-phenj'l-4-car-'^ ' 
bctho.xy  hexamcthyleneimine  (I)  in  doses  of  25- 
150  mg  s.c.  or  50-300  mg  orally;  1, 3-Dimethyl -4k^ 
phenyl -4-carbetho.x\'  hexamcthyleneimine  (II)  in  ^ 
doses  of  5-  200  mg  s.c.;  and  l,2-Dimeth3d-4-phen}'K 
4-carbmelhoxj’-hexamethyleneimine  (III)  in  doses 
of  5 80  njg  s.c.  or  40-100  mg  orallj’.  DZ-alpha-1,3-  ^ 
Dimethyl  -4-phenyl -4-propionoxy-he.xamethylene-^'" 
inline  (IV)  in  doses  of  75-150  mg  induced  objective 
signs  and  subjective  svmntoms  of  morphine-like 
effect  roughlj'  equivalent  to  those  which  follow 
15  30  mg  of  morphine  but  of  shorter  duration.  I,  II 
and  III  in  doses  of  100,  150  and  150  mg  s.c.  every 
4-6  hr.  were  ineffective  in  suppressing  symptoms 
of  abstinence  in  patients  who  were  addicted  to 
240-280  mg  of  morphine  dailj’.  All  addicted  pa- 
tients who  received  multiple  doses  of  I,  II  and  III 
developed  nervousness,  insomnia,  twitches  and 
tremors  which  persisted  for  12-24  hr.  after  the 
drugs  were  discontinued.  One  addicted  patient 
developed  signs  of  vascular  collapse  and  pulmo- 
narj-  edema  after  receiving  150  mg  of  I.  Similar  but 
milder  episodes  occurred  in  2 other  patients.  Two 
hundred  mg  of  IV  everj"  3 hr.  suppressed  absti- 
nence completel}"  and  no  toxic  sj-mptoms  were  ob- 
served. Addictive  potentialities  of  I,  II  and  III  ar9 
either  low  or  nonexistent;  complete  evaluation, 
however,  was  impossible  because  of  the  central 
nervous  S3'stem  excitation  and  other  toxic  effects 
induced  b3'  these  drugs.  IV,  on  the  other  hand,  has 
addiction  liability  at  least  equal  to  that  of  meperi- 
dine and  approaching  that  of  morphine. 


% 


F’TI 


tiH* 


68 


4 


f;.  i *•. 


I 


$ 


■k 


/ 


4 


?■* 

‘ > 


>4 


. \ 


m. 


4k 


(„  ■ 


<1 


k '■« 


% 


i 


U ^ L -.UJtA  SisM 


S^rjvtat  ism  f Ki^iiTKT  ? mrxMucr  » 

^•b.  U,  2li»  1,  Ifar”.^.  JlfiK 


■ T^  i'^S<-( 


1499.  Ati«aif>ted  adUictioo  t*  Bsdorphsae^. 
ILsjesi;  I^euu  /*.ii.  nf  MmAsS  MmMh^ 

A Ri^i^jendi,  CS/r.,  PHS  Him-p.,  LeMmiplmig 

A',. 

la  QrjQinofeirjiiai;  iionzjhz  iiiiaetB  sieA  mmt- 

a^jrp4in»»-  itmi  <iwss  ®ff 

-V-IO  El?  arjaa^idaeiis)  far  li0t-30f  zi?  < aieMmEtts; 

't-ijaaeii  Sibj'i'tuiTe-  .■awii^hnf'oris  oif  iSzziEK^as.  Ilnyfr#- 

(‘BnlimiffTOllht^  TTff) 

f t.rrn.i'<ng:.*rtfw  iMliiaMJiji!I>^i  ht^kh^Wg  EjaiEBea  .-Winid 
la  joctm-  TijoaitiissE,  Saefc  e®e«(K  ifeffigjpeaat&jfl 

ia  >38  r,L-v.r:  1 ax.  axjd  wfare  sii&Bteifeil  fcwr  jxrirtr^naB® 
bm.ll  i£*Tt5>.  F<l!rajS«iir  a»4(!ii(!Tie  nffidKilk^i^rti  ufegi  (fluTTig- 
Wcnhj  nln*-  iixfejtiX  idk'jgtiS  ('lOCifriiaiaE  .->in«rfl  ‘^rismiall 
k-tlillini<MTm,.>.-.?r-irt*  «KtiOT!nn»i'i  iau  suCEUc  ffffarEaar  -£i^^ie6s.. 
ObjiwiiiTdljr,  BJtiiaepiilnsr  cirifaffigd  fowKi^r  afaEsjaHrjsi- 
S13X8-.  (tfepCTasiiiii  iresjiEraiiiii^T'  oanMaffiii-  "siafiEinsDg-  aanxi 
eaxastri  s£i?fciii  poijsBlULixv  (truiasinriffttMHEj.  Se  Swsjhscc 
shAfiieTui  w-iue-  ?jT(»ai  1(9  «rif  iiaJku*rpfe5Ei>  g^siaiy  © 8ar.„ 
£n.>TrB^tafr.  r ia  1-6  «ii>ys  1TO  ’.lS-3.5  ~'x  esiay  © Imr.  TwiQ) 
ptbni(^iS]“i8  "jsniniU'iintw  inn^Ea 

.<>(£  tidllraem.-jiniiOffiS.  Tl>  ain&far  4 ©ajEoilaimiaKal  ftumt 

wioraiM  in)W5  juiCTssiit  dtexaiiiiiiHii  lotf  &?;  4bs?  aSiiaKre 
1(0(  13l9  n-.ir  iit-biiliy  ■ HaJUliBeiiiiijEaES  liffiissigrgifeiiiisiji  afftifar 
2 wk.  Xo  tfe&iine  sjnnsijisii'iCis  'wsare  Qfe^snreiil  affigir 
jiHwnmpiB  wijiiaciinBwraJl  aff  mialiiiiriisSsiiffiMi;  aifftter  2fe  ciajs 
auiMietiMmi-  Fiownr  nwtliMHr  awSefiK®  isffigavgii 
ia,  lii'jges  iaiiXftasami?  tl®  7—12  tS5-®ty  4 Iwr  . Siar  $-$U 
litys  Mbiif  1 ptiisiesitr  jre«eiviai  malcHijiiiEEiK'  im  oSiisss 
En.<tinaiSEn?  u®  9*  ~~x  eTesy  3 imr.  foe  -£2  aisjs,  ]D&- 
i?iretiaifoi-.-r  ffiffc-  wese-  Et^  wifiiii  sa^  g^tallll 

'ijstrs  nuuint  fireiipaaiiiiEx  iiioasiiiiiSsisi!©]!  feontt  afftmTn] 
paniitniiLi-  I'icaffikefil  noeiiffiaaia&'ixi-  X®  sjTsap- 

niotm«  ffif  aibisriTr'taiTge'  SKEecnni&i.  isi^uiwimig  TtrintltfeiranBl 

Ttn.  irSsjesft  Lass  5 AisMafuSiSBi  ffiaBjaKitjr  cjif  m-iBlk»r- 

B§  Ikw  (iar  laoiiDei^^iaiiir. 
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Iltfec-t  of  Alorproma^ne.  re:?«rpiLne  and 
*rrm«|u^'  on  L'^D  resM-tion.  Ff  I~®EiLn_ 

/im:.  ilimitti  BmUig  AiMidlSim  Betmundh 
PH.y  B<'M-p.,  Li>.3rihip:im,  Kff. 

Ir,  CX4  bofUMl  nltiti  bi+oekinx  «!Hr  in^s-eEsiT  ef  p^- 
hkdnr>^d  by  li&je-  lisetifeyLimitiK-  tysar^e- 
.acid  ' Ij?D-25  '^e»3raId  be-  ai5<»ii  is  ± s«nr>5»ai  feir  B?n5- 
dicticx  (£iai>?ai  ru-wTiInv^as  <0^  estw  OT'JbOiTmliaiiELg 

aj^^cs-  Innintsity  of  LSD  inabffmcL  w’ja  e-vriinBastreii 
*by  a soEiaaiiir^  arw£  a sEawn  mefiiuaBl  srrauins 

®exaaauiai!io«L  jiuppitiniirOitiei!!  B»y  iSKdsriraiieius  of 
popiLLafy  ssi*r.  tE.»»e  Jar&s  ansi  Moiixii  iHresscn??--. 
«p*"riinenSa  wiw^  -dooifafiie-biiiiwi'’  aiai  irDdkM&Hil  m 
tb»  a^mt  poBMOina  e>xnJ}Qian£'<3GS  iz!L  irarai(2Eni  'a<n&r 
of  LSD-pL»i«bo^i;rjin!ia’3!illii«r--ji£a(!i^^  ]L;3DHnniasi- 
qailir^-piacrbo.  LSD  pila<«feoMnran.<qjTam!i^  arwi 
LSD-«ran»|tiiEiiit-r.  In  5 espiarijTLaitis  risSag  3§i 
pon^r.s  ini  obitl.  -5'>-l('»  mx 

nerif  prr  j q miin . pri'O'T  coi  -9'>-€i0'  ,*x  IjSD  „ a snnjEjg,. 

bar.  aot  always  sEsEJlMaiiic . Tnnsnn!i  ir«s  ireiliiKJSMm  im 
iMt;«3i3ny  of  tifte-  reactiioia  was  ofeseinretiL 
S^T»^.ty-&vt»-  m.y  of  (tMoirpjnamaiziiie  oaallhr  iar. 

aiiiw  D^z  LSD  did  el<m  ire<!ini:(w-  tiJui-  mitiCTisjTiy-  of  Trftt?- 
LSD  rwiifSioflii,  wbeireas  fS  cix  Lni.  iSM  in;dnii<^  Sis 
fcL";<«»*isy.  Ooe  mx  of  irestjrpm'e-  ocall^  10  aEol  2 Iar. 
brfi'''r»e-  or  rn.y  loraffily  2^1.  M ami  2 lur.  Bieffoce- 
xx  LSD  did  EWMi  Feifcria-  ufee-  inineni^y  ®f  trte 
LSD  r?*|)  ocs<-.  Twoi  mx  of  res«arpme  Siairaiinis- 
mbxiy  21  10  aind  2 lur.  befi'Mre-  LSD  nnurnsfffeti. 
ike-  LSD  reaeUMCii.  Twaatry  tttit-  ^-pipgjraitjdl- 
dipiwrsyl-«iirfeia'<Dfi  (iFirsMjTiiief ' t jjiL  fiac  T days 
prt'Or  to  ©’}  jx  LSD  Batci  ie(5'  eSectr.  SSxny  r~y  e£ 
Freoiqarf  i.v.  and  -SD'  mx  L^.  2 and  1 fer.  aftttHr 
1FV-3J1:  jx  LSD  also  faifed  t®'  inSneace-  irfay  leaiE- 
tioG..  Becanss  «jf  lise  irBsnLlhis  w5ttE!i  reseEpins- 
LSD  reairnoii  edoc 
tt?«inx  Sran-Esiliaats. 
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EFFECT  OF  CHLORPROMAZINE  ON  CARDIOVASCULAR 
RESPONSES  TO  EPINEPHRINE  AND  NOREPINEPHRINE  IN 
THE  CAT.  W.  R.  Martin.  Dept,  of  Pharmacology,  Univ.  of 
Illinois  College  of  Medicine,  Chicago,  Illinois. 

It  was  previously  reported  that  chlorpromazine 
potentiated  the  inotropic,  chronotropic  and  pressor  effects 
of  norepinephrine  and  could  either  depress  or  potentiate  the 
effect  of  I -epinephrine.  In  order  to  further  study  the  difference 
between  the  effects  that  chlorpromazine  exerts  on  the  vascular 
responses  to  epinephrine  and  norepinephrine  a fixed  dose  of 
norepinephrine  (.  5-1. 0 ug/kg)  or  epinephrine  (1.  0-2.  0 ug/l^g) 
was  administered  at  10-min.  intervals  before  and  after  the 
ELdministration  of  chlorpromazine  to  spinal  vagotomized  cats. 
Chlorpromazine  enhanced  and  prolonged  the  pressor  response 
evoKed  by  norepinephrine.  As  a measure  of  the  prolongation 
of  the  pressor  response  to  norepinephrine,  the  Decay  Time  50 
(the  time  necessary  for  the  pressor  response  to  return  to  a 
value  midway  between  the  control  systolic  pressure  and  the 
peax  systolic  pressure)  of  all  pressor  responses  was  determined. 
A prolongation  of  the  effects  of  norepinephrine  by  60-500^  was 
observed  within  5 min.  after  the  administration  of  chlorpromazine 
(5. 0-10.  0 mg/Xg).  Two  hr.  after  the  administration  of 
chlorpromazine  the  effect  of  norepinephrine  was  still  prolonged 
by  at  lesLst  30^  In  contrast  to  its  effect  on  norepinephrine. 
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chlorpromazlne  (1,  5 and  10  mg/icg)  decreased  or  reversed  the 
pressor  response  to  epinephrine  in  11  of  12  cats.  The  action  of 
chlorpromazlne  on  the  vascular  response  to  epinephrine  resembles 
that  of  an  adrenergic  blocicing  agent  such  as  Dibenzyline.  However 
the  action  of  chlorpromazlne  on  the  vasomotor  reaction  of 
norepinephrine  cannot  be  explained  by  adrenergic  blockade.  The 
possibility  that  chlorpromazlne  Interferes  with  the  metabolism 
of  symp)atho mimetic  amines  will  be  discussed.  (This  study  was 
supported  in  part  by  Research  Grant  933  of  the  Public  Health 


Service. ) 
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TIh‘  Search  lor  a Non-addicting  Analgesic 

||\  liarris  M.l). 

rroiii  llir  \ilill«'t!oii  llpspurcli  Outer,  I’ulilic  Health  Service  Hospital,  Lexington,  Kentucky* 


- luc  potent  aiulgcMcs  arc  indispensable  in  clinical  practice 
■d  it  the  same  tunc  constitute  a danger  because  of  their 
Idution-prodiicmg  properties,  a drug  has  long  been  sought 
VI huh  would  be  non-addicting  and  at  the  same  time  combine 
the  following  properties  : analgesic  potency  equal  to  that  of 
morphine;  toxicity  no  greater  and,  if  possible,  less  than  that 
ot  morphine;  no  undesirable  side  effects;  and  at  the  same 
umc  no  tolerance  to  the  pain-relieving  effect. 

Su*-h  a subsunce  has  been  sought  since  1929  under  the 
. gis  of  the  Committee  on  Drug  Addiction  and  Narcotics 
•f  the  National  Research  Coimcil.  The  first  approach  was 
to  modif  y the  molecule  of  morpliinc.  This  effort  shifted  to 
the  s>mihetics  with  the  discovery  of  pethidine  and  methadone. 
In  the  last  few  years  emphasis  has  shifted  to  the  analgesic 
properties  of  lulorphinc  and  mixtures  of  opiates  and  nalor- 
phine. Although  nalorphine  is  itself  a modification  of  mor- 
phine, It  IS  an  opiate  antagonist  and  lias  quite  different  pro- 
perties. For  the  time  being,  the  object  of  this  search  has  not 
been  attained;  analgesic  potency  and  addiction  liability  seem 
to  equal  each  other. 

Six  groups  of  analgesics  arc  known  : the  morphine,  mor- 
phinon,  pethidine,  hcxamctliylcncimine,  methadone,  and 
dithienylbutenylaminc  families.  It  is  possible,  with  some 
imagination,  to  make  out  in  all  six  families  a central  phenyl- 
piperidine  nucleus,  and  it  may  be  that  such  a structure  is 

• The  present  note  summarizes,  by  permission  of  the  author,  a paper 
he  published  in  the  ftiiirtiiil  of  the  American  Medical  Association,  161  : (13) 
12S4  (July  28) 


necessary  for  analgesia  but  is  always  associated  with  physical 
dependence.  Such  a gloomy  view  is  not  necessarily  justi- 
fied. The  synthetic  analgesics  have  been  discovered,  either 
by  preparing  a new  compound  with  a structure  similar  to 
a drug  already  known,  or  by  a synthesis  made  for  some 
purpose  other  than  analgesia.  In  the  latter  case,  routine 
testing  disclosed  that  the  drug  in  question  induced  morphine- 
like effects  in  mice  and  in  other  animals.  Thus  new  drugs 
were  discovered  by  their  pharmacological  resemblance  to 
morphine.  Therefore  it  seems  that  a new  approach  could 
be  found  : drugs  with  the  phenylpiperidine  structure  and 
drugs  giving  morphine-hke  effects  in  lower  animals  should 
be  avoided  and  an  agent  should  be  looked  for  which  would 
be  analgesic  without  being  otherwise  morphine-like;  one 
difficulty  in  this  approach  is  that  it  is  not  easy  to  deduce  the 
effect  on  subjective  reaction  to  pain  in  patients  from  the 
analgesic  effect  in  lower  animals.  It  may  be  that  a number 
of  promising  drugs  have  already  been  discarded  because  of 
only  weak  analgesia  in  animals;  an  example  of  what  is  meant 
is  nalorphine,  which  is  a very  weak  analgesic  in  animal  tests 
but  is  as  effective  as  morphine  in  reheving  post-operative  pain. 

Nalorphine  does  not  create  physical  dependence,  but  it 
has  undesirable  side  effects  (disturbed  mental  reactions). 
Furthermore,  it  is  not  known  whether  tolerance  to  its  anal- 
gesic effects  would  develop  with  continued  use.  Investiga- 
tions are  currently  under  way  on  possible  modifications  of 
the  nalorphine  structure,  which  might  reduce  the  side  effects 
while  retaining  the  analgesic  effects  and  the  lack  of  addiction 
liabihty. 


Khat 


Khat  is  a shrub  the  leaves  of  which  are  used  as  a stimulant  or  a medicine  in  certain  regions 
of  East  Africa  and  Arabia.  The  question  of  khat  has  been  placed  by  the  Narcotics  Commission  on 
the  provisional  agenda  of  its  twelfth  session,  scheduled  to  meet  in  April  1957,  on  the  proposal  of  the 
representative  of  Egypt.  The  following  article  is  a compilation  of  information  from  existing  published 
sources  on  the  subject,  which  are  of  varying  degrees  oj  authority;  and  it  should  be  regarded  as  of  a back- 
ground character,  pending  closer  examination  of  the  question  by  the  Commission. 


Historical  Background 

Khat  was  probably  known  and  used  on  the  Ethiopian 
uplands,  where  it  seems  that  it  originated,  in  very  ancient 
times.  It  is,  however,  impossible  to  fix  accurately  its  original 
habitat  and  the  region  where  it  first  developed.  As  is  usual 
in  such  cases,  some  authors  state  that  it  was  not  unknown  to 
classical  antiquity.  Merab,  for  mstance  (58),  thinks  that  it 
was  the  smoke  of  khat  that  inspired  the  Delphic  pythoness, 
that  Homer’s  nepenthe  offered  by  Helen  to  Telemachus  was 
none  other  than  khat  and  that  Alexander  the  Great  used  it 
to  cure  his  army  of  an  epidemic  disease.  There  are  equally 
unverifiable  suggestions  with  regard  to  caimabis  and  opium, 
and  no  importance  can  be  attached  to  such  suppositions. 

The  first  historical  reference,  as  far  as  could  be  determined 
from  the  literature  consulted,  occurs  in  a medieval  Arab 
manuscript  (MS. 143,  Bibliotheque  nationale,  Paris),  where 
it  is  stated  that  the  King  of  Ifat,  Sabr  Ad-Din  decided  to 
plant  khat  in  the  town  of  Marad  (the  period  in  question 
seems  to  be  the  first  half  of  the  fourteenth  century).  Accord- 
ing to  Rochet  d’Hericourt  (75),  khat  was  introduced  from 
Ethiopia  into  the  Yemen  in  1424  by  Sheikh  Abu  Zerbin. 
Another  reference  to  its  cultivation  in  the  fourteenth  century 
in  the  region  of  Aden  and  in  the  Yemen  is  found  in  a six- 
teenth-century Arab  chronicler,  Abdul-Kadir.  Its  cultivation 
in  that  region  is  thought  to  be  earlier  than  that  of  coffee  (82). 
Khat  was  not  known  to  the  scientific  world  until  the  end 
of  the  eighteenth  century.  During  an  expedition  organized 
by  King  Frederick  V of  Denmark,  the  physician  and  botanist 
Peter  Forsskal  collected,  among  many  other  plants,  speci- 
mens of  khat,  which  he  described  under  the  name  of  Catha 
edulis.  The  only  survivor  of  the  five  members  of  the  expe- 
dition, the  Hanoverian  geographer,  Karsten  Niebuhr, 
published  the  botanical  papers  in  1775,  and  in  memory  of 
liis  friend  called  Catha  edulis  “ Catha  edulis  forssk  ” (65). 

In  the  first  half  of  the  nineteenth  century,  various  travellers 
and  scientists  visiting  Arabia  and  East  and  South  East  Africa 
referred  to  and  described  khat  either  under  that  name  or 
variants  of  it  : Celastrus  edulis  VnUl,  by  Ferret  and  Galinier  (37), 
Catha  Forsskali  A.  Richard,  by  R.  Petit,  Methyscophylluni  glau- 
cuin,  by  Ecklen  and  Zeyher  (27),  etc. 

Description 

Khat  is  a shrub  with  persistent  leaves  of  the  Celastraceae 
family,  relatively  of  little  importance,  which  includes  the 
spindle-tree,  Celastrus,  etc. ; mention  may  be  made,  however, 
of  a Philippines  plant  of  the  same  family,  Lophopetahint  to.xicuin, 
containing  a poisonous  substance  lophopetalin,  which  is  used 
in  the  composition  of  arrow-head  poisons  (67).  Khat  grows 
to  between  3 ft  and  6 ft  (1-2  m)  in  high  and  dry  soils,  reaches 
20  ft  (6  m)  on  the  moist  slopes  of  the  Ethiopian  mountains 


and  may  even  in  the  equatorial  region  mider  favourable  cir- 
cumstances reach  a height  of  80  ft  (25  m).  The  trunk  may 
be  some  24  in  (60  cm)  in  circumference  and  the  bark  is  thin, 
smooth  and  brown;  hi  appearance  the  tree  is  not  unlike  the 
tea  shrub. 

The  new  leaves  are  reddish-brown,  becomhig  greenish- 
yellow  when  fully  grown.  They  are  bifarious,  elliptical, 
lanceolate,  sharp,  coriaceous  and  almost  tasteless.  Dimen- 
sions vary  widely  from  0.2  in  (0.5  cm)  to  almost  3 hi  (7  cm). 
The  limb,  winch  at  the  base  is  smooth,  has  over  the  remahider 
of  the  leaf  short,  mossy  serrations;  the  median  vehi  projects 
on  the  under,  reddish  side;  the  secondary  vehis  meet  before 
the  margin  of  the  limb;  between  the  secondary  veins  the 
smaller  ones  form  a reticulate  venation.  From  the  histo- 
logical point  of  view,  Perrot  (67)  gives  the  following  descrip- 
tion : “ Glabrous  epidermis;  bi-facial  messophyl  with  two  . 
palisade  layers  and  spongy  parenchyma  with  ramous  cells 
ot  twin  crystals,  isolated  or  sometimes  grouped  in  clusters 
in  the  same  cell.  Fasciculate  system  in  an  arc  almost  closed 
by  two  superior  phloem-lignous  strands.  Many  periphloem 
units.  Crystalliginous  phloem  ”. 


Figure  2 

Fruit  and  seed  of  khat  (note  the  “ wing  ” of  the  seed) 
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Tho  offocts  of  ciilorpronazine  Trere  investigated  in  nnanesthetised  cats  Ttiich 
jWortJ  paralysod  ciithcr  by  spinal  cord  transection  at  C*I  or  by  snccd^lcholine 
Jlnfuniono  The  control  E,E.G,  of  these  preparations  showed  low  anplitude^  high 
4Vcquoncy  utivity.  In  the  spinal  preparations  6-1?  cycles  per  second  spindles 
■OccasionaUev'  appoared.  Action  potentials  v;ere  evoked  by  single  or  paired  shocks 
(dolay  fron  ?0  to  220  nsec.)  to  the  ipsilaterial  sciatic  nerve  and  were  recorded  in 
tlio  bulbar  roticulai’  forination  of  preparations  paralysed  by  sncciiyl choline « 

Clilorpronazine  in  doses  of  1,  ^ and  10  nigrn,/kgm«  produced  the  appearance  in 
^0  E,E,G*  of  slow  activity,  containing  1—3  cycles  per  second  "iTaves,  8—12  cycles 
jer  socond  spindles  and  7-10  c;v'Cles  per  second  waves  vjhicli  have  a slow  ascending 
than  the  sleep  spindles.  In  ^Ofb  of  the  preparations  a transient  period  of 
tivation  v/as  observed.  The  activating  response  to  auditory  stimulation  or  to 
nophnne  (0,^-li  microgrm,/kgm,)  was  slowed  and  depressed  by  chlorproraazine, 
cr  tlio  administration  of  chlorpi'omazine  there  s^peared  at  the  beginning  of  the 
^ d.tor;.'’  activating  stimulus  or  following  the  shock  to  the  sdatiQ  nerve  a large 
ffusc  cortical  potential, 

Chlorpronazine  at  the  5 or  10  ragm,/kgm*  dose  level  increased  the  amplitude  of 
_ e j?irst  evoiccd  potential  in  the  bulbar  reticular  formation^  The  ii^fractory 
riod  was  prolonged,  as  the  second  evoked  potential  \ms  decireased.,  when  evoked 
'th  a dela7,>-  period  of  100  msec.  Pentobarbital  in  a dose  of  1^  mgmo/kgri,  admirjis- 


red  after  dilorpromazine  completely  abolished  the  first  as  \7ell  as  the  second 
ked  potei^tial  in  the  bulbar  reticular  fomation. 
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INDUCED  COMVULSiONS  (ABSTHACT) 


Carl  F.  Essig  and  V/-W.  Carter 


>id'  c' Ion  Research  Center,  PHS  Hospital,  Lexington,  Ky. 

f L'  . 

mlr.: ttempt  v/as  made  to  obtain  a chlorpromaEine  induced 

op-Hke  33'-ndrome  in  a Rhesus  monkey*  Unexpeets dly,  s . 
r convulsion  was  observed.  Three  more  monkeys  were  given 


under  better  controlled  conditions,  to  confirm  the 


c^^rva  -'on.  An  activity  cage  which  • recorded  the  incidence  of 

,j,nJ  toi'valsiont  on  a continuous  basis  was  used*  Convulsions 

yim-t  *ccur  duiiag  a 6 to  11  day  interval  before  drug 

In ;«it :^a t ion , Convulsions  were  not  recorded  during  a 6 to  12 
\lk 

i od  when  25  mg. /kg.  of  the  drug  v/ere  given  orally  once 
nyl^9  The  daily  dose  was  then  increased  to  lj2  rsig./kg^  in  one 
i^mg./Kg.  in  2 animals,  and  77  mgo/kg.  in  one  animal. 

/ i ii|*  an'  fmals  had  from  2 to  13  major  convulsions  .whi ie  on  the 
f.-rse  regime.  The,  seis;ures  occurred  spontaneously, 

f.  ij 

■ I' 

oQuld  be  induced  (sometimes)  by  chasing  the  animal. 

T^nsienj:  focal  •seieures  and  m3/'oclonic  Jerks  were  also  noted. 

4^1  convulsions  occured  during  drug  administration.  The 
:-mii  , 

hg^St  time  interval  between  the  final  dose  of  drug  and  che 
last  major  seizures  was  12  hours.  Withdrawal  seizures  v/ere  not 


ved.  During  inter -seizure  peri( 


the  animals  were 


(Presented  at  Meeting  of  Am.  Soc.  PharRiacol.  & Exper.  Therap., 
’ ChiNsago,  Illinois  15”19  April  1956) . 
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tr9<nulo>V8  i(3urlng  rnovetnent  or  cfiort.  Transitory  haliucinauory 
observed  in  at  least  3 of  the  animals  sometime 
%uflp9  period  when  seizures  occurred.  The  extrapolation 

of -"%‘l'»«aA^«5ata  to  man  is  not  intended,  but  reasonable  caution 

oT 'large  doses  of  the  drug  may  be  indicated  in  epileptics 
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BY  F:-Bl'B^^5::YBTron  0?  PW7IO  ACID, 
7i-e-1  ;^i  ^ I ^•i"'-^'-'’  • .:.ljj,.':n!  Li  Hyhjin,  Yirgini.a  L.j  Zarataian  and 

-'■‘''C'rid  l.j.-'-’ja  Ti,  Uhna)»  Dept,  of  PhaiToacologiTc  tlniv  of 

I ^'  ' '^*  Clricago*  Jo  Pharmcol®  Exotic  Therap*,^  19f7 

ubstit'j'l.c  l derivatives  of  pyrmrlc  acid.%  hydro:^!vp2/r^lvic  acid,,  bromopy- 

cbloi'op;\T".ivic  acid,  ar<cl  flnorop7/ru.vic  acid  induce  ■muscarinic  effects 

? i 


^ ^ mbiDits,  and  mice  fo3.1ov,'lng  intravenous  or  intra'Deritoneal  adminis-- 

jgl  |\^  i ■" 

i t - n 2U-150  ny^./lcgnio  The  irdtial  muscarinic  effects  are  fol.'lo\7ed  by  cireu- 
l"d  .r-  oY’i^pso  and  deatJi  of  the  animals  ;?ithin  12  hours ^ Tliile  the  muscarinic 
of"-  - V.  .-  -”ppi*53Sod  b7/ atropino,  the  lethality  is  not  altered.,  Kie  mecharnsn 
I > pvV.’vti-*n  of  tliGso  effects  v;as  investigated*  Since  it  seemed  possj.ble 

tl»6  '!l^bV,'ii^”t^-d  pyru“/ic  acid  ni^ht  be  metabolised  to  substituted  acetyl- 
' / 

rjni  noSf  fluoiroacetylcholine  and  chloroace'fcyl choline  -nere  s^/nthesised  and  Tjere 
ioun  i to  r.rhibit  muscarinic  effects.  Fliaoropj/ruvic  acid,  chlorop;'mivic  acid, 
fluoiV>ac  Tylcholine,  and  cbloroacctylcholine  did  not  significantly  inliibit  the 
ratr  )f  h Tdrolysis  of  acot7'lchol:.ne  by  purified  bovine  er^rtlirocVGe  cboHnesterase, 
:ch  ef  ..’..e  active  deri-»/atives  of  pjni'uvic  acid  inlix^oits  oxidation  of  o^Truvate  and 
r-ul-tc  b’"  liver,  Icidney,  and  brain  homogenates  in  systems  fortified  ndtli  ATP* 

U1  of  fi:-  xtivG  compounds  iniiibitod  oxidation  of  succinate,  glutamate,  <3iid 
cli'.  x ^ xt.  concentrations  of  0.06  M,  These  data  are  consistent  r/ith  the  hyi-jothe— 
SL3  the  muscarinic  effects  ^xre  related  to  formation  of  substituted  acetyl- 


:holi?jes  aJ:d  the  lotliality  is  related  to  inhibition  of  carbohydrate  o>d.dation, 

s ■ 

T'  ■ 


job  Mfuticii  or  alcohol  f of  barb  f 5<^  «hror;8e«H^ 

1 r>  f i):t  Ic  a tac  per  font.  I'rt  ecr,  Hp  f W||{gef^ 

and  Clrenman,  A.  NaHona8  Inshlho^hg  of  Me?;ha§  H^aith 

Add>ctlon  Rctcarch  Cenher ..  lexSncfon.  KgftNgky 

Objective  wai  to  determine  the  degree  of  pharmaeol 09 lea i 
equivalence  of  barbiturates  and  alcohol  «>Hh  respeet  to  their 
physical  dependence»su*ta In 3ng  properties.  Nine  paflentu, 

7 o'  whom  »ere  addicted  to  barbiturates  on  admlssionj  »ere 
chronically  Intoxicated  for  39  to  44  days  with  pars tobarb Sta  1 
(1.67  to  '^.3  grams  dally'  or  sccobflfbltal  tio06  to  I <=96  gram.i 
daTy)  In  the  highest  dosage  compatible  with  $e,fe  arnb?^ i a torv 
Management.  In  3 patients,  pen  tobiifb  8 1 s 3 smoothly 

lubktltutcd  for  secobarbital  for  seven  days,  after  ^hlsh  they 
returned  to  secobarbital  without  iincldentp  Sarblfuratei? 
were  abruptly  discontinued  In  aH  pefrlents  and  95  per  sent 
ethyl  alcohol.  In  daMy  dosages  ranging  from  282  to  460  mic, 
was  substituted  for  the  barbiturates  for  14  days  and  then 
dlsi“ont  Inoed  abruptly.  During  subs 1 1 t^st  1 on  of  alcohol, 

3 patients  had  one  grand  nuiS  eonvuls  Ion  find  a deHrlum  lasting 
one  or  two  days.  Convulsions  appeared  i63„  171  and  232  hours 
aft'^r  last  dose  cf  barb 8 turates  » roHowing  thd'r awa  1!  of 

alcohol  each  of  3 patiente  had  one  grand  i convulsion  and 

2 of  these  had  a delirium  lasting  two  days.  Convulsions 
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• ppcarcd  13,  25  and  82  hours  after  a!eoho§  was  diseosit  flnued* 

0«  the  bails  of  prevlout  itudlei  (Arch,  NeuroS.  & Psyehlatej 
94:  34,  1952)  a definitely  higher  Incidence  of  convulsions  end 
delirium  would  be  expected  following  abrupt  withdrewei  of 
barbiturates  at  such  dosage  level*  without  treatment. 

Conclusion:  Substitution  of  aleohoi  for  pentobarbital 

or  secobarbital  partially  *oppre**es  and  otherwise  modifies 
the  barbiturate  abstinence  syndrome. 
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1’ ■'>  ATITj  C^IiTRAL  ITP.HVOUS  SISTEM  EFFECTS  PEODUCBD  BT  SALOOEMTED 
• h.*  Ho  BuGch5  L»  Nyhs^  and  D©  H,  Abdnlian  (introduced 


.'A!  Ji..  _ ^ 

K.  ’jrcia).  D-pt.  of  Phannacolocy,  Uni v,  of  Illinois  College  of  Ifedicinsr 
ice-p.  J.  Pharmacol,  Exptl,  Therap*,  119(i^  16^,  1957* 


Ibj  of  focta  of  cliloro-  and  bronopyru^/ic  acid  were  studied  in  cats  and  mice 
rrif:h  pnrMcalar  rorer>3nce  to  the  sequence  of  their  occurrence.  The  early  effects 
oi  ch]oi-o-  and  bror.wpyruvic  acid  begiii  r/ithin  one  rninute  follo-r^ing  intravenous 
,i»ior;.Lon,  ooldom  persist  for  more  than  ten  minutes^,  and  include  lacrimation^ 
ft^vution,  increased  gastrointestinal  motility,  urination,  a rise  in  blood  pres- 
i%f!re,  boeb'  novor^nts  above  and  belov;  the  level  of  section  in  the  spinal  cat/ 
iriti  l*-  lon  of  the  patellar  reflex,  activation  of  tlie  EEC  and  short  lasting  anal- 
reTi.a,  Sai.ivation,  lacrination,  increased  gastrointestinal  motility^,  and  activa- 
te 'n  of  the  iv,G  aro  depressed  by  atropine  but  not  b^r  hexamethonium  while  inliibi- 
rtdon  of  the  patellar  reflex  is  furtlior  depressed  b^/  atropine.  Atropine  neither 
itiiancos  nor  depixjsses  the  analgetic  potency  of  bromopyruvic  acid  in  mice,  Eith 
^ger  doses  of  chloro-  and  broropyruvic  acid  this  initial  phase  is  folloiTed  by  a 
rked  bradycardia,  a gradual  but  progressive  fall  in  blood*  pressure,  and  a 
oroaned  sensitivity  of  the  cardiovascular  S7.i^stera  to  the  pressor  effects  of 
5inoohrinc  end  norepinephrine.  The  patellar  reflex  is  gradimlly  depressed  and 
lie  EEG  boconos  isoelectric,  A comparison  of  relative  potency  of  chloro-  and 
Ironop^rnuT.c  acid  made  in  nice  is  summarized  in  the  folloi»d.ng' table  j 


Brornopjoruvic  Acid 
mgm«/kgmo 

Cbloropjrrwic  Acid 
S2gni®/kgm« 

LD^O 

72(65«W9.^) 

20ii(190-2l6) 

Analgetic  (2  min,  after  injection)  Dose  ^0 

l7.5(ll®ii-26«8 

6h 

Analgetic  min,  after  injection)  Dose  ^ 

!i9(  31-77.3) 

62(itO®8-9li,2) 

Salivation  (Threshold) 

5o«io 

20“=i|.0 

lAcrlmtion  (Tlireshold) 

10 

liO 

(Tliis  study  i7as  supported  by  Research  Grant  9^3  of  the  Public  Health  Service®) 
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A^^3  URINARY  CQRTICQIDS  DURING  A CYCLE  OF  MORPHINE  ADDICTION 

(Abstract) 

Anna  J.  Eisenman,  H,  F,  Fraser,  and  W»  Broolss 
KIMH  Addiction  Research  Center,  PHS,  Lexington,  Kentuclcy 

Urine  and  plasma  17-hydroxycorticoids  were  studied  on  2 subjects  during  a 
cycle  of  morphine  addiction:  control  period,  40  days;  addiction,  60  days; 
abrupt  withdrawal; 'recovery,  50  days « ACTH  or  hydrocortisone  was  ad« 
ministered  at  leaist  once  during  each  phaseo  Placebos  v/ere  given  several 
times  during  the  preaddiction  periodo  Urinary  and  plasma  corticoids  were 
decresLsed  during  addiction,  Increased  during  withdrawals  Administration 
of  ACTH  resulted,  within  2 to  3 hours,  in  a decrease  to  zero  of  blood  eosin- 
ophils and  in  about  the  same  high  level  of  plasma  corticoids  during  control 
and  addiction  periodSo  The  response  of  urinary  corticoids  was  less,  but  the 
increases  were  similar  during  control  and  addiction  phaseso  After  infusion 
of  hydrocortisone  (2o  5 mg»  per  lalo  body  weight),  its  ra.te  of  disappearance 
from  the  plasma  was  not  significantly  altered  during  addiction  as  compared 
to  control  periodSo  In  these  loading  tests  the  amount  of  hydrocortisone 
excreted  during  24  hours  was  comparable  during  control,  addiction,  and 
recovery  periods*  These  results  indicate  that  the  catabolism  of  the  hormone 
is  not  altered  during  addiction*  Withdrawal  was  accompanied  by  a striding 
rise  in  plasma  and  urinary  corticoids*  The  peak  plasma  corticoids  appeared 
at  about  36  hours,  the  excretion  peak  on  the  second  day*  In  several  other 

Federation  Proceedings,  (1)  177  (March)  1957* 
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subjects  with  more  prolonged  siddiction  to  higher  doses  of  morphines  much 

greater  and  earlier  Increases  in  plasma  corticoids  were  noted,  Adminis- 

I 

t ration  of  morphine  48  hours  after  withdrawal  relieved  symptoms  of 

I 

abstinence  \vlthin  4 hours  and  caused  a cbncurrent  precipitate  fan  of  plasma 
cf  rtlcoids- 
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t.-'hyCTS  OF  ir/Tl^RlIEUPOH  DEPRESSANTS  OM  INHIBITION  AND  FACILITATION  OF  THE. 
TATKIJAR  H"riEX.  D.  H.  Abdulian,-«-  ^7.  R.  lart-in-Jf-  and  K,  R.  Unna,  Dept,  of 

■ 1'  —',  "riv,  of  Illinois  College  of  Medicine,  Chicago,  Fed,  Proc,  l6:l, 

■ i f $ ‘ i 9 

^:.'■ccnt  \.''*rk  (Eccles,  1956)  has  indicated  that  ipsilateral  inhibition  of 
tr.c  pot^ilir  r<'flex  nay  involve  an  interneurone.  For  this  reason,  it  was  decided 
to  rcinvo'^ti  the  effects  of  interneur’one  depressants  on  spinal  inhibition, 

T:”.c  patellar  reflex  v;as  elicited  once  everj>-  second  vath  a tapping  hammer  in  the 
uranesthetized  spinal  cat  and  v;as  recorded  on  an  ink  v.Titing  kymograph.  The 
central  ends  of  cut  ipsilateral  and  contralateral  sciatic  nerves  were  stimulated 
for  a 5 sec  interval  every  minute  v/ith  graded  stimuli.  The  degree  of  facilita- 
tion and  inhibition  v:as  expressed  as  percentage  of  the  mean  control  pattellar 
reflex  heirb.t  and  this  value  rra,s  plotted  against  stimulus  strength  on  arithmetic 
grapli  paper.  The  stimulus-response  curves  thus  obtained  were  linear.  The  effects 
of  mf'pheneein,  6nTiethyl-2-amino-benzothiazole,  pentobarbital  and  meprobromate  on 
the  sti.mulus -response  curves  of  both  irJiibition  and  facilitation  vrere  studied. 

All  of  the  above  mentioned  drugs  elevated  the  threshold  voltage  for  inhibition 
and  facilitation.  As  the  animal  recovered  from  the  effects  of  the  drug,  the 
stimulus  response  ciu’ves  for  inhibition  and  facilitation  returned  to  their 
ori.ginal  positions.  These  drugs  also  altered  the  slope  of  both  the  inhibitory 
and  facilitatory  stimulus  response  curves  in  that  any  increment  of  voltage  produced 
less  facilitation  and  inhibition  following  the  drug.  The  elevation  of  thresholds 
for  facilitation  by  these  drugs  v:as  greater  than  the  rise  in  threshold  of  inhibi- 
tion; hovrever,  rn.th  small  doses  tliis  difference  was  not  striking.  These  results 
indicate  that  ipsilateral  inhibition  of  the  patellar  reflex  is  vulnerable  to  the 
drugs  employed. 

This  research  project  v.^as  supported  by  a grant  from  the  U,  S,  P,  H,  S,  (983)* 
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RESERPINE,  and  CHL or promazine,  (ABSTRACT) 

H.  Prater,  Anna  J.  Elsenman  and  J,  W,  Brooks 

’ Every  two  weeks,  In  randomized  order,  drugs  and  placebo 
were  adninlsfcred  and  urine  concurrent  8y  coHeetcd  dally  for 
' *1 c ^ c ons  ecu  1 1 ve  days.  The  total  dosage,  for  three  days  In  mg, 
(r^nge  and  average)  was  morphine  sulfate  I87=*240,  av.  226; 
rc,>«rldlne  1950-2335,  av.  2090;  nalorphine  195-225,  av.  289; 
r>*-:erplne  4.5-45.0,  av , 21;  ch  I orpr  omaz  Ine  1150-1600,  av.  1446, 
Se/«n  men  received  placebo,  morphine,  reserpine,  and  ehiorproma® 
Zine  and  6 men  received  meperidine  and  nalorphine.  Reserpine  and 
ch I orpromaz I ne  were  given  ora  I ly , others  Including  saline  placebo, 
s ubcutanc ous ) y . Urine  samples  were  analyzed  each  24  hours  but 
only  totals  for  three  days  are  presented.  Each  patient**s  total 
excretion  of  5-Hydroxy«3- indol eacet Ic  acid  (5HIAA)  and  17-hydroxy- 
cortlcolds,  expressed  as  mg./gm.  of  creatinine,  during  three  days 
adml n i s tra 1 1 on  of  placebo  was  used  as  Individual  baselines. 

Changes  after  each  drug  wre  expressed  as  percentage  change  from 
each  patlent*s  placebo  values.  The  range  and  average  percentage 
change  from  placebo  values  for  5HIAA  were;  after  morphine. 
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- 7 to  ioO,  av.  i9;  meperidine,  -20  to  +34,  av . +9;  nalorphine, 
-Id  to  + 61,  av.  +20;  reserpine,  +4  to  +99,  av.  +52.  Values 
of  5HIAA  after  c h I orpr  omaz  I ne  were  consistently  neg'ative  and 
averaged  -57^.  This  value  may  be  falsely  low  because  of  possible 
Interference  by  metabolite*  of  ch I orpr omaz I ne . Percentage 
changes  of  17-hydroxycort Icold*  were:  after  morphine,  -44  to 

+98,  av . +24;  meperidine,  -52  to  +39,  av.  +2;  nalorphine,  -18 
to  +23,  av.  +5;  reserpine,  +1  to  +63,  av.  +28;  ch  I orpr^ai  Ine, 

-24  to  -73,  av . -54. 
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COMPARATIVE  CHOLINOMIMETIC  EFFECTS  OF  MONO-, 

DI-  AND  TRI-SUBSTITUTED  PYRUVIC  ACIDS.  H.  Busch. 

P.  V.  Nair,  M.  L Fran^  and  W.  R.  Martin.  Dept,  of 
Pharmacology,  Univ.  of  Illinois  College  of  Med. , Chicago. 

In  a previous  report  (Science,  124:  981,  1956)  the 
cholinomimetic  effects  of  B-substituted  derivatives  of  pyruvic 
acid  were  described.  The  specificity  of  the  type  of  molecule 
Involved  was  interesting,  inasmuch  as  pyruvic  acid  and  a series 
of  two -carbon  and  four-carbon  analogues  did  not  show  similar 
effects.  In  the  present  studies  an  effort  has  been  made  to 
synthesize  unequivocally  mono-  and  poly -substituted  pyruvic 
acids.  Monofluoro-  and  monochloro-pyruvic  acids  have  been 
obtained  by  the  hydrolytic  cleavage  of  diethyl  fluoro-oxalo- 
acetate  and  diethyl  chloro-oxaloacetate  respectively  and  the 
monobro mo -pyruvic  acid  by  careful  and  controlled  bromi- 
nation  of  pyruvic  acid.  The  dichloro-  and  dibro mo -pyruvic 
acids  have  been  obtained  by  direct  synthesis  in  which  pyruvic 
acid  was  treated  with  sulfuryl  chloride  or  bromine.  The 
monofluoro-  smd  monobro  mo -pyruvic  acids  were  equipotent  in 
producing  salivation  and  lacrimation  and  almost  twice  as 
potent  as  the  monochloro  derivative.  Dibromopyruvic  acid 
was  twice  as  potent  as  the  dichloro  derivative  and  four  times 
as  potent  as  the  monobro  mo  compound.  The  derivatives  in 

The  Journal  of  Pharmacology  and  Experimental  Therapeutics, 
122:  (1)  9A  (January)  1958. 
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order  of  decreasing  potency  as  analgesics  were  the  dibromo-, 
monofluoro-,  dlchloro-,  monochloro-,  and  raonobromo- 
pyruvlc  acid  and  in  order  of  decreasing  lethality,  monobromo-, 
dibromo-,  monofluoro-,  monochloro-,  and  dichloro -pyruvic 
acid.  These  data  indicate  that  the  dihalogenated  pyruvic  acids 
are  more  px)tent  cholinomimetic  and  analgesic  agents  than  the 
monohalogenated  compounds.  (Supported  by  grants  from  the 
Jane  Coffin  Childs  fund,  the  National  Cancer  Institute  and 
U.S.P.H.S.  [Cy-2836C].) 


,-oai<nciii>  odi  snrsw  ^izsglBoB  sa  \9csloq  scOaAAidtb  lo  lAbio 

•-^'  ® _ ._  'If  j.  »•'" 

>omoto«cin  bas  ^-cnoldpiMsom  ,^oicUott>  t^onurOioao^ 

- ''  infl-  »■  ' ''’ 

,-cmCTdcoo2!  «¥ilLut5eI  gaiai^09t  lo  imtnoai  tm  bl^  alvir^ 
a^iriY^CTolilaib  bci£  t^vicSdDOttom  ,^crzoaQoaom  ,-omojdib 

_^r«j  - = ^ ^ i _.  . ' 

^ - C '&■■■;>-•-■  ■ - - ■ • ■ . r 

3DtoM  oivxnxq  bsianepoiadlb  edi  jsdi  slaolbal  maiIT  .bloA 


"ad*  afidi  3^^  cissj^Imob  bus  DlJaiiijHOiilIaiD  !tai^ 
adi  mcnl  aioaiy  b^HcqqUBH  .shotfoqmoo  balfiaropoIiidooQiD 
ins*  sialUzal  t»:»u3  laobtiM  ^ .ioA  abll^D  ni&oO 

< . [beees-TO  f ’ '.8  i;V 

SBiBBdienc^ 
bdd .Abfai* 
tiilf  bs«lt|do 
bff3  aitlac# 

> 

(f  ■.,■*.■ 

•dT  2fri*t4  io 
^ bwliMte  Mtad  3b2a#  * 
t16  MiliNiA  ispaiinr  jUZa  t’l^juNni  aav 

^ - Mm 

hnM  - o^ocilcscciisi 


» -1^'  f iir 


* ^ ' 

m 


QBi  bat  dC^^ATtlat  pit9S/b€rt!^ 
aOlipMab  oaoidoottcw  acti  &«  JMloq 
BdS  m MSoq  BM  Botwt  «tv 
A*tfsd«sfi®  atti  8A  iflb»JK?q  at 

P»M>at»Tii«tX  »«»  t»  Unset  aAT 

^«a:  hps^rMl}  A8  ea  :m 


I 


of  Nor-norphlnc  n ^an.  H.  F,  Fraser,  H,  Isbell, 

National  Institute 


^ A.  -■  Elscnman*  and  G,  D.  Van  Horn* 
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0 l»l  Addiction  Pcsearcb  Center,  Lexington,  Kentucky. 

T j" 

T c'iy  j - oj*  normorphlne  hydrochloride  was  given  to 


subcutaneously  and  compared  with  a 


1 > eranl  sub  ]< 

k 

acsage  of  morphine  sulfate  and  a placebo  in  the  same 


* iJ'*®^**  Normorph  ne  caused  moderate  decreases  in  respiratory 


respiratory  m:nute  volume,  and  only  slight  mlosiSo  Three 

1 iw 

^ ^Poped  nausea.,  but  none  vomited.  After  morphine,  these  effects 


11  significantly  greater.  In  another  experiment,  when 
E2ve > -access  1 VC  doses  of  V or  10  mg,  of  either  normorphlne  or 
f^ptiir.c  were  compared  In  the  same  8 subjects,  above  differences 
♦nslstcntly  present  but  not  so  marked.  Action  of 
mine  Is  less  Intense,  but  longer  than  morphine,  220  to  330 
normorphlne  dally  substituted  effectively  for  200  to  300  mg 
rphlne  for  lU  days  In  8 patients.  The  abstinence  syndroi^e 
?d  when  9b  lo  180  mg.  of  normorphlne  was  discontinued 
urtiy  after  82  days  of  addiction  in  il  subjects  was  slow  in 
►e . and  less  severe  than  that  observed  after  withdrawal  of 
p.lne,  methadone,  and  codeine. 
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A new  method  of  measuring  movement  in  i 
small  animals.  M.  Kniaztjk,  W.  R. 
•Martin  and  K.  R.  Unna.  .l/e?-cfc  Institute 
for  Therapeutic  .Research,  Merck-Sharpe  and 
Dohme,  Rahway,  N . J . and  Dept,  of  Pharma- 
cology, Univ.  of  Illinois  College  of  Med., 
Chicago.  \ crj'stal  oscillator  radiating  sound 
into  a container  of  fixed  dimension  and 
configuration  will  require  a certain  amount 
of  energy  to  sustain  these  oscillations.  A 
change  (c.g.,  caused  by  a moving  object)  in 
the  amount  of  energ}'  reflected  back  to  and 
absorbed  from  the  crystal  will  cause  a 
change  in  the  amount  of  energy  necessary 
to  sustain  the  oscillations,  and  this  change 
can  be  measured  continuousl}^  Upon  this 
princijile,  an  activity  cage  has  been  de- 
signed. The  instrument  in  its  present  form 
consists  of  a 30,000  cj^cle/second  cr3rstal 
oscillator  radiating  sound  into  a cylindrical 
plexiglass  cage.  Slow  changes  in  plate 
current  of  the  oscillator,  which  are  caused 
bj-  changes  in  loading  of  the  crji-stal,  are 
amplified  and  activate  a relay  which  in  turn 
activates  a counting  circuit.  Studies  of  the 
properties  of  this  cage  reveal  that  although 
the  field  strength  is  not  uniform,  there  are 
no  absolute  blind  spots.  A linear  relation- 
ship has  been  found  betweei^  diameter  of  a 
moving  object  and  the  number  of  counts  per 
unit  distance  of  movement.  The  instrument 
is  capable  of  detecting  the  movement  of 
small  objects  (e.g.,  inch  sjiheres)  and 
small  movements  (e.g.,  respiratory  move- 
ments of  a mouse).  The  advantages  of  this 
activity  cage  are  the  absence  of  blind  spots 
and  the  abilitj^  to  detect  and  count  small 
rapid  as  well  as  gross  movements.  (Sup- 
ported by  grant  B-983  from  the  U.S.P.H .S.) 

(7815) 


' ftffoct  of  nephcncsin  on  RonshaT  cells*  TV,  R,  Kartin,'^  V,  G<»  Longo,* 

and  K*  Rg  Urma,  Dept*  of  Pharmacology,  Univ*  of  Illinois  College  of  Medoa 

©iloyjo. 

Ecclot  ot  al*  (195U)  have  broiight  forth  nevx  evidence  that  direct  central  inhibi- 
tloa  rviv  bo  nodiated  by  an  intemeurono  and  that  one  type  of  inhibitory  inter- 
ne iroBo,  tbo  Renahaw  coll  (Renshatr,  19U6),  is  excited  by  collaterals  of  the- 
o3rtoi*^'’irone  and  by  certain  cholinergic  drugs  (ACh*  physostiginine-,  nicotine)* 
Fbtpoj^Tonta  Tjoro  performed  in  cats  lightly  anest^ietiaed  Tdth  pentobarbital* 

The  l^|ft>o-o acral  spinal  cord  nas  exposed*  the  dorsal  raots  ■nere  severed  on  one 
sldo  fcxl  the  honolatoral  L7  ventral  root  was  stimulated  antidromical3y*  Unit 

*•  f 

potentials  vjere  recorded  extracellularly  from  Renshaw  cells  Tiith  micropipettes  * 
The  rtoctitivo  spikes  were  counted  over  5 msec,  intervals  and  the  mean  frequency 
per  $ nscc,  interval  was  determined.  Elevating  the  stimulus  strength  increased 
the  Initial  peak  floquency  and  the  duration  of  the  voile:/’  to  a maxinum.  Supra— 
naocLml  stimuli  ^70^e  erployed.  As  Eccles  has  previously  reported*  eserine 
increased  the  firing  rate  and  prolonged  the  bursts,  Tihile  dihydro-beta-ei^-throi- 
dino  decreased  the  firing  ra’fce  and  shortened  the  bursts,  Kephenesin  was  stixJied 
in  9 fxperinants.  Doses  of  10  to  30  mgm,/kgm,  produced  a small  but  consis’terrt 
depression  of  tlie  firing  rate.  A transient  depression  of  spike  amplitude  xma 
observed  in  several  experiments , In  two  experiments  in  vJhich  a cell  was  success- 
fully held  for  over  fifteen  minutes,  a recovery  from  the  depression  was  observedo 
(Supported  by  grant  B-983  fibn  the  U,S,P,!I,So)  (Presented  at  the  Fall  Meeting 
of  'the  American  Pliaimiacological  Society,  Baltiiuoi^,  2fd„  September  19^«) 
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1373.  EFFECTS  OF  ANALGESIC  DOSES  OF 
METHADONE,  MEPERIDINE  AND  MORPHINE 
ON  PAIN  CONDITIONED  INHIBITION  OF  LEVER 
PRESSING  IN  RATS.  R.  E.  Belleville,*  F.  T. 
Pescor,*  H.  E.  Hill*  and  A.  Wilder.  Natl.  Inst, 
of  Mental  Health  Addiction  Research  Ctr.,  PHS 
Hosp.,  Lexington,  Ky. 

Rats  were  trained  in  a modified  Skinner  Box  to 
obtain  food  which  was  delivered  aperiodically  around 
a 1-1/2-min  mean.  A previously  neutral  tone,  which 
was  terminated  with  the  application  of  a strong  elec- 
tric shock  to  the  feet,  was  applied  during  the  test 
sessions.  After  training,  the  tone  acquired  the  func- 
tion of  inhibiting  lever  pressing  to  the  extent  that  the 
rate  during  the  4-min  tone  was  only  5%  of  the  pretone 
rate.  Experiments  were  conducted  under  various 
drug  and  placebo  conditions:  tests  were  made  75  min 
after  subcutaneous  injection  of  methadone,  morphine 
and  placebo,  and  30  min  following  intramuscular 
Injection  of  meperidine.  Since  all  drugs  reduced  the 
rate  of  lever  pressing,  the  ratio  (percentage)  of  the 
tone  rate  to  the  pretone  rate  was  used  as  a measure 
of  reduction  of  inhibition.  For  each  of  the  drugs,  a 
linear  relationship  was  found  between  dose  and 
percentage  restoration.  The  following  range  of  effects 
were  found;  methadone  (0.75-4.50  mg/kg)  20-82%; 
meperidine  (10-25  mgAg)  30-78%;  and  morphine 
(5-9  mgAg)  49-89%  restoration  of  pretone  rate. 
Methadone  was  found  to  be  twice  as  potent  as 
morphine,  whereas  meperidine  was  only  1/3  as 
potent.  The  potential  usefulness  of  this  technique  for 
screening  analgesics  is  being  investigated  further. 
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Reprinted  from  FEDERATION  PROCEEDINGS 
Vol.  17,  No.  1 March  1958 
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1449.  NORCODEINE  IN  MAN.  H.  F.  Fraser,  H.  Isbell 
and  G.  D.  Van  Horn.*  Natl.  Inst,  of  Mental  Health 
Addiction  Research  Ctr.,  Lexington,  Ky. 

Norcodeine  hydrochloride  (75  mg/80  kg)  was  given 
to  9 non-tolerant  subjects  orally  and  effects  compared 
in  the  same  subjects  with  a similar  dose  of  coedine 
sulfate  and  a placebo.  Mild  subjective  morphine-like 
effects,  slight  miosis,  and  depression  of  respiratory 
minute  volume  were  induced  by  both  drugs.  In  the 
same  5 subjects,  5 successive  doses  (total  290  mg)  of 
norcodeine  or  codeine  given  within  36  hr  caused  no 
significant  effects  on  rectal  temperature,  pulse  and 
respiratory  rates,  blood  pressure  and  respiratory 
minute  volume,  but  both  induced  moderate  miosis. 
Norcodeine,  when  substituted  for  morphine  in  morphine 
addicts,  suppressed  effectively  abstinence  symptoms. 
When  the  same  subjects  were  addicted  to  norcodeine 
and  tft  codeine  and  attempts  made  to  progressively 
elevate  the  dose  of  each  to  produce  equivalent  sedative 
effects,  the  dosage  of  norcodeine  attained  was  about 
1/3  that  of  codeine.  The  abstinence  syndrome  in  6 
subjects  after  abrupt  discontinuation  of  norcoedine 
after  60  days  of  addiction  to  150-500  mg  daily  was 
slow  in  onset,  mild,  and  resembled  that  observed 
following  withdrawal  of  normorphine. 


Ecr  OF  VARIOUS  CENTRAL  DEPRESSANTS  ON  PRESSOR  RESPONSE  EVOKED 
Y STIi-ULATlON  OF  THE  MESENCEPHALON.  W.  R.  ^rtin  and  Co  Go  Eades 
J(lntr.  by  A.  Wikler).  NIMH  Addiction  Research  Center,  PKS  Hospital, 

^Lexington,  Ky, 

I The  effects  of  chlorpromazine  (1  and  i|.  mgmo/kgnio ) , chlorpromazine 

•ulfoxlde  (5  and  25  mgm./kgm. ),  atropine  (<,2,  .8  and  k.  mgm<,/kgino ) , 

t morphine  (10  and  20  mgra./kgm. ) , pentobarbital  (Ij.  and  8 mgmo/kgmo)  and 

ethyl  alcohol  (1  and  2 cc./kgm, ) on  vasomotor  responses  evoked  by 

stimulation  of  the  medial  mesencephalon  were  studied  In  unanesthetized 

I cats  immobilized  with  succinyl  choline.  Pentobarbital  and  ethyl 

"alcohol  produced  a rise  in  resting  blood  pressure  in  this  preparation 
r 

^ while  chlorpromazine  produced  a fall.  Changes  in  resting  blood 
I pressure  were  not  striking  with  chlorpromazine  sulfoxide,  atropine 
and  morphine. 

Chlorpromazine,  pentobarbital,  ethyl  alcohol,  and  to  a lesser 
extent  chlorpromazine  sulfoxide,  produced  a decreased  reactivity 
I of  vasomotor  responses  to  mesencephalic  stimulation  while  atropine 
and  morphine  enhanced  the  response.  Morphine  and  atropine  were  the 
only  drugs  to  markedly  alter  the  bradycardia  that  followed  the 
pressor  response.  Morphine  enhanced  this  response  while  atropine 
abolished  it. 
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PR£LI\UNARY  OBSERVATIONS  OF  THE  URINARY  EXCRETION  OF 
NORMORPHINE  AND  MORPHINE  IN  MAN.  Jewell  W.  Sloan,  Anna  J. 
Eisenman.  H.  F.  Fraser  and  H.  Isbell.  NIMH  Addiction  Research  Center, 
USPHS,  I.exington,  Ky. 

Normorphlne  (NOR)  was  determined  in  the  urine  of  subjects  receiving 
the  drug  subc.  by  washing  an  aliquot  at  pH  7.  2 with  10%  isoamyl  alcohol 
in  CHC13,  extracting  3 times  with  2 volumes  20%1rM|i!  itelM  to 
^ETCl2  at  pH  9.  4,  then  with  0.  05  N HCl.  NOR  v/as  esttiwM  ilUr 
reacting  with  sllico- molybdate  reagent.  Identification  was  confirmed  by 
\pac-er  chromatography.  Morphine  was  estimated*  according  to  Pujimoto 
etal.  (J.  Pharmacol.  & Exper.  Therap.  44:827,  1954).  Within  24  hrs. . 
after  injection  of  75  or  150  mg.  of  NOR  in  2 subjects,  about  75%  was  found 
In  the  urine,  of  which  55%  was  urjigj^jnjugated.  Within  24  hrs.  after  injection 
of  50-75  mg.  morphine  in  4 men,  about  69%  was  found  in  the  urine,  of 
which  17%  VJ3.S  unconjugated.  Vlhen  urine  containing  ingested  morphine 
v;as  adjusted  to  pH  6.  2 and  incubated  with  beta- glucuronidase  it  37©  C.  tor 
65  hrs. , yields  were  similar  to  those  with  cone.  HCl  and  heal,  but 
Incubated  without  enzyme,  morphine  recovery  was  tlie  same  as  for 
unhydrolyzed  urine.  With  urinary  NOR,  high  increments  were  obtained 
merely  by  incubating  at  37°  C.  at  pH  6.  2 and  the  yield  was  not  increased 
by  enzyme,  but  was  in  some  cases  by  acid  hydrolysis,  indicating  bound  NOR 
is  much  less  stable  than  morphine  glucuronide. 

Page  31,  Program  of  the  Fall  Meeting  of  the  American  Society  for 
Pharmacology  and  Experimental  Therapeutics,  August  1958. 
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fHAflwM^COLUCY  ANT  AnOICHON  LIABILITY  OF  DL-  AhC 
D-PtUPOXYPM£N£  (DARVLJN).  H.  P.  Ffttr  and  Harris 
Tt be  t I , MIkAH  Addiction  PetTarch  Center  , Lexington, 
l!cnt  ueit  y • 

Single  dotei  of  ^ ranging  from  50  to  I OO^D  mg 
orally*  or  of  ^-oro poxy phene  ranging  from  50  to  650 
mg  orally  or  5"*to  60  nq  subcutaneously  did  not  in- 
duce a full  pattern  of  morphine-like  effects.  Xl)en 
substituted  for  morphine  for  either  24  hrs  • or  14 
days  in  addicted  patients  both  ^ and  ^ partially 
suppressed  symptoms  of  abstinence  f ronT*morphine  but 
they  were  much  less  effective  than  codeine.  Two  of 
5 patients  who  received  dj^  chronically  withdrew 
from  the  experiment ; 3 patients  continued  after  the 
daily  dosage  was  reduced  from  1230  lo  700-850  mg 
daily;  all  patients  disliked  the  drug  because  of 
its  disagreeable  side  effects;  10  mg  of  nalorphine 
did  not  prccioitatc  definire  abstinence*  fcl lowing 
withdrawal  of  ^ only  minimal  abstinence  was  ob-^rv 
served.  Five  petients  were  addicted  to  d-propoxy- 
phene  for  53  days*  and  although  liking  tlTc  effects 
of  the  medicine  initially  they  later  developed  a 
progressive  distaste  for  it*  After  wlthdra^l  of  _d- 
only  minimal  signs  of  abstinence  were  observed* 
Concluded  that  addiction  liabilities  of  both  are 
subst antia I I y less  than  that  of  codeine. 
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Vf,  C?  THE  ADDICTiO^r 

-aom  A'TD  MORPHINS  ‘ 


AtY  of  HvT RAVENOUSLY  ADMIN- 
"Abstract) . 


:Yar  nacoiogi^ 


yy  (Fall)  1960. 
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8 . , ;r.orpMDe  suifati*  id,  10,  15  and  X mg)  on  pupillary  dlanetej 

■ ;^KKtdcx:ion  of  opiate  signs  and  S3rmptems,  and  on  subjective  estimates  of  relative 
« 

st-ki^^Ui  aiid  affinity  (iiisdng)  were  determined  in  11  nontolerant  postaddicts.  On 


tt-i  ^ * these  measures  1 mg  of  heroin  was  found  to  be  equivalent  to  1.  80-2.  66  :nc; 
J vf 


ot'gEorphlne.  Whh  the  exception  of  conjunctival  reddening  produced  by  morphine. 
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Ct  $p  Jclra  of  opiate  signs  and  symptoms  was  not  markedly  different  for  equipotent 


' dos^  » the  two  drugs.  Eight  patients  were  altemat.^y  addicted  to  and  acutely 

wi^KiyaTTi  from  intravenous  heroin  (Maximum  E^ily  Dose  ~ 70  mg)  and  morphine 
r i 

HwfDD  « 180  mg)  using  a short  (19  day)  addiction  period.  During  the  addiction 


cy<  le,  subjects  identified  heroin  and  morphine  as  such  with  a high  degree  of  accur^c;- 
- (over  B69bJcorrect  replies)  and  exp.ressed  a preference  for  heroin.  The  only 

""  fic 

Irr^x^i^  Indifference  in  effect  reported  by  the  subjects  between  the  two  agents  was 
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R hlgir  Inci  fence  of  tingling  of  the  stein  (pins  and  needles)  following  morphine.  Ther^ 


J 


we^a  fluency  for  morphine  to  produce  a more  protracted  abstinence  syndrome 

ft  !!  " 

than  b^in  and  for  subjects  to  show  a higher  degree  of  tolerance  to  morphine  than 


i I 

herv;in.  fE  ih  the  single  dose  and  short  term  addiction  study  were  conducted  on  a 

i 

dt\KtLM.  ytndjbasls. 


’.ction  Researcii  Center,  PHS,  Lexington,  Ky. 
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H.  P,  , Van  KORl'i,  G.  D. , MARTIN,  W,.  R , and  ISBELL,  H.  : 

Li  < 

UTLAjMETHOjOS  FOP.  EVALUATING  ADDICTION  LIABlLrTY  OF  MORPHINE- 

I JMDHL3S.  {Abstract). 


1. 

Fuannacolcglst,  2;  (2)  97  (Fall)  1960. 


‘ ,1 


I.  Experiments  were  conducted  to  quantitate  the  attitude  of  opiate  addicts 
trw|ird  opiates  or  opioids  when  these  were  administered  in  single  and  chrome 


schedules.  Studies  employing  Single  and  Chronic  Dosage  Attitude 


V 


ftaestlcnnalres  using  independent  patient  and  observer  ratings  indicated  that  the 
prfferer;ge  ratings  of  opiate  addicts  for  various  morphine -like  drugs  in  the 

setting  agreed  quite  well  with  the  known  abuse  liability  of  such  drugs 
p A "short'’  cross-over  double  blind  direct  addiction  procedure  of  18-20  days 

i * 

w^lpooi  r to  be  satisfactory  for  developing  signiiicant  degrees  of  physical 


dentndence  in  the  case  of  potent  opiate -li’ke  drags,  but  additional  studies  are 
necessary  to  determine  its  reliability  for  predicting  the  degree  of  physical 
dependence  Induced  by  weak  compounds. 


S'D  IH  Addiction  Ftesearch  Center 
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■ ■;  : ‘ .;■  rD:>:u^'ClS  ueRiVATIME  with  POTElfr  moephihe-lihe 
A. , ..,1  :.:r  as  a iacesumptive  beimfcbcee  m cohihtiohh^ 
Hl^sss  ■•AaaxhoAIN  BATS.  Abraham  Wifeler,  Phillis  C.  Grean, 
S;Alth"  and  ;^an!^  T.  ,PggCQr‘  ' HiMH  Addiction  Eesearch  Center. 
Ar’  ^oi'lnocon,  Kentuci^y. 


5;r 


V.  ..',  .r-S-arS  "d,  non-addicted  rais  !C)  and  rats'  CD  stabilised  on 


i 


I K I . . . u 


^ ; ; .o/'cnine  sn^autaneouslj  once  dally  Ctested  lB-22  hours  abstinent) 
j/  ;,d  aoiieous  sobAion  o£  l-CBeta^dietbylaminoethyiP-2-Cp^'athoKy" 
j;ji>ZAl).-S.-nlt:x''.Aa2d /aidan^o^^  methane  stufonaxe  Cl-G-2)  avidly,  asd  esmibited 
moi'phinc  - isc  c"'’3W>  within  4~’7  minutes  C6S-144  mcg/hg  ingesiedi,  with 
m :.  Av-’or:  ol  £;:cxlaneous  shin  twitches  Cabstinencs  signl  in  E.  During  the 
;:i‘A  3 bbTutes.  Intragroup  diirsrences  between  relative  amounts  at  I«G-2 
2i:d  A ' rater  crnaumed  from  either  of  two  drirAting  tubes  were  not  significant, 
rhcsc  c;  are  placement  oi  l-G-2,  indicating  inability  of  C or  E to 
■ \ . rd  hA  le  ■');/  ta^  w alone.  Training  by  pairing  effect  a?  I-G-2  wita 
-ri  ircTory  oti: ruH  iDb)  is  nr.r  in  progress.  Similar  C and  D mcie 
h..  •- rd  V-  opsraA  a lever  lor  T=G-W  or  vrator  remavCs  (with  DD  when  water- 
( wD  and  watcr-satlaeed  Dm),  all  War  conTlions  randomise-  and 
-W"  :n  I'T  fx^equeneiso  A)  ol  lever-prase Ing  for  I'-GG  were' 

• d .araw  hWher  In  D than  C,  euggeeimg  acailWtion  of  vrehren  ;e  Tv 
vt  ’’:f;wdeonp  dffferencee  lor  I«C •'••.:  or  water  w-cre  not  wgr;;. .rxurc.  • - - d 

,-r  , .-rWone  o:  f mWor  concinneus  WS  are  being  r^:iSic.e  ee  incoi/'-axr:  sric  . 

;./v  ,nv-^c.-t^:;ghdrawal  in  H to  test  A>r  relapse. 


*Ae  T radon  Pare.  , W:  D SS  CMar. ) IfioO. 
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iPROGiiLScIVE  INCREASE  OF  ELECTROSHOCK  CONVULSIVE 


THRESHOLD  IN  CATSr  Carl  Fo  Essiq  and  Harold  Go  Flanar^c 
NIMH  Addiction  Research  Center,  USPHS  Hospital,  Lexington,  Kentucky^ 

f 

Trp  currert  necessary  to  reproduce  human  eleetroeonmilsioas  gradually 
^^^creases  . aiijiowsky,  L,  , ReSc  PubL  Ass<,  Nerv«  MenL  DiSo,  26:  179, 
‘|l947).  Several  aspects  of  this  phenomenon  in  cats  are  reported  hereinc 
iAn  Insulated  platinum  eV  ctrode  was  fixed  In  the  skull  over  each  hemispher@o 
A Grass  S-4  stimulator  was  used  to  deliver  current  in  3°volt  increments 
^every  5 minutes  xmtil  a convulsion  occurred  at  thresholds  Two  msec 
biphaslc  pulses  at  200/sec  were  delivered  for  5 seconds.  Current  was 
determined  by  using  the  IR  drop  across  a 100=*ohni  resistor.  Three  cats 
r were  convulsed  95  to  163  times  during  48  to  155  days.  Initial  thresholds 
varied  from  5, 0 to  8, 0 and  eventually  increased  to  levels  between  9, 0 and 

* 

15. 0 milliamperes  representing  elevations  of  44  to  46%,  Haresholds  fell 
to  original  levels  within  one  to  five  weeks  of  discontinuing  daily  stimulation. 
Spontaneous  convulsions  developed  in  one  cat  after  having  142  electrical 

► 

( seizures;  a phenomenon  which  disappeared  when  stimulation  was  stopped. 
Histological  studies  indicate  the  same  minor  alterations  in  cerebral  cortex 
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'l.iv  . i:n  threshold  {'klTctnce  ?)  depends  o 
ad.?.p:atien  rathei-  tlian  anatomical  alteration 
:,a;7  prove  jess  dependent  on  threshold  s' 


V U-'.. 


ns. 


I 

r"- 

Federation  Proceedings,  19:  Cl)  281  (Tdareh)  1960, 


1^' 


ii  * rornpare  ''  witti  morphine,  codeine  and  propoxyphene 


.te  feddi':<G  .Single  oral  doses  of  600  and  1000  mg  of  Cl), 


U'ltt recommended  analgesic  dose,  did  not  Induce  morphine^ 
single  intravenous  doses  of  60  and  120  rng  of  (I)  produced 


parable  tije  doses  of  codeine  an.d  d~propox3?phene  in 


>niD)€^t  addicts,  but  in  partially  tolerant-  opiate  addicts  single  doses  of 


IdO  mo  inS*»ced  less  rrorohlne-like  effects  than  a comparable  dose  of 

■ ■ ' '] 

^^prooox'^hene,  and  both  v;e.re  very  inferior  in  this  respect  to  25  mg  or 

I * ' 

m<»5Phlhf . Orally  and  J V (I)  partially  suppressed  morphine  abstinence. 


^ r*er^  to  discon' mue  substitution  L V<,  of  venous 


*,  li^ombo^ts.  Intramuscularly  <I)  partially  suppressed  absti.n@rice,  but  li 
'!i}y  V7th  as  potent  as  codeine.  Addicts  disliied  effects  of  {«  when 
•iijveu  cijUy  in  maxiically  tolerated  doses  (750-1500  mg  dally)  for  60  days, 


-Jlea'tl'  diaconUnued  abruptly,  abstinence  scores  were  insignificant. 


WkB  rvt'i  to  conduct  direct,  addiction  studies  by  the  L M.  or  i.  V, 

1 1 • V 

of  marked  iiiflammatioa  at  the  site  of  inieetion.  It  is 
t at  (I)  hsu?  substajitially  less  addiction  liability  than  morphine 
• tni  and  ever-  less  than  d«.propo3Cjmhe-ne. 

‘ I 


^ ■:  *.  ^ f I ' 

yei^Tratipulproc. , 20:  (No.  1,  Part  1)  310  (Mar. ) i.96i. 
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of  acute  tolerance  and  physical  dependence 

TKT'|:^DDa.  R.  Martin  and  C,  G,  Sades.  NiMH. Addiction 
Center,  PHS  Hospital,  Lexington,  Ky. 


fects  of  standard  subcutaneous  doses  of  morphine  sulfate 


jio  » r ! rphine  HCl  (20  mg/kg)  and  intravenously  infused 


F. 

mo. is  mg/ kg/hr)  were  studied  on  pulse  rate,  respiratory  rate, 
e,  papillary  diameter,  skin  twitch  reflex,  withdrawal 


^4' 


L ctepi 

L 


reflex,  Dr al  state  ^ vomiting,  rhinorrhea,  lacrimation  and  salivation 

in  ' r.e  • -^gle  dog.  During  an  8-hour  iiifusion  of  morphine  behavioral 
depiT.-.,  va,  pupillary  constriction  and  depression  of  the  skin  twitch  and 


jdrs’x-v;.  were  maodmal  after  2 hours  of  infusion  and  became 


less  marked  thereafter.  A standard  dose  of  morphine  administered 
17  hours  after  the  end  of  infiislon  was  less  effective  than  a pre«irifusion 
dose  in  producing  miosis,  behaT  oral  depression  and  depression 


^at  ak’n  twitch  and  withdrawal  reflexes.  Tolerance  to  morphine  was 

t! 

ofvident  'Ug  infusion  and  was  demonstrable  17  hours  after  infusion, 
anotlii^r  series  of  experiments  nalorphine  (20  mg/kg)  was  administered 
after  an  8-hour  infusion  and  produced  the  following  signs: 
Uesene-^a,  violent  tremors,  salivation,  rhinorrhea,  lacrimation, 

)miting.  rrimition,  defecation,  mydriasis,  marked  tachycardia  and 

I 

WsLcriv-pne?  These  signs  appeared  within  5 min  after  injection  of  nalorphiie, 
?^mm9Lximal  within  15  min,  and  slowlj^  subsided  thereafter,  being  largely 
Chssipc  L'  by  90  min. 


^ Federation  Prcc. , 20:  (No.  i,  Part  1)  310  (Mar. ) 1981. 
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ANO  NALOF'-;.  n£  OM  SERUM  SERUM  pK 

“ ;■  THE  decerebrate  cat.  a.  J.  Eisenmang- 

,^s;'V  - Addiction  Research  Center^  FHS  Hospital 


^ ^ - 1 iKienls  ‘-'e^e  performe  1 on  unanesthe ti sed 

'^-£>rate  cat:s  prepared  by  placing  a large  e iectrolyt ;.c  lesion 

;t];icular  level.  Arterial  blood,  coUested  under  oil,  was 

r>w€u  ’ ^ COc  content  and  pH  were  determined  on  the 

~ c. 

4..,  Tndlant  d.diTi  Morphine  sulfate  ( iO  to  20  rr,g/Kg)  markedly 
'X  ^ 

- riplratory  rate  (20  to  9/min|,  elevated  serum  CO2 
snd  depressed  serum  pH  C7«61i  to  1 Sh)  ^ 


Blo.phlne  HC'  ? mg/kg)  slightly  accelerated  respiratory  rate 
o!,/rni , decreased  serum  CO^  C38  to  ml/lOO  ml5  but 


dj—  ,0’  tgntficantly  alter  serum  pH  (7*69  to  7-67).  When 
drt.orphlne  <5  mg/kg)  was  administered  after  morphine  a marked 
IrcreaiC  .n  respiratory  rate  occurred  {9  to  32/mln)  wnieh 
.iowly  decreased,  stabilizing  at  a value  slightly  above  control 
Ifive I (2"  Va  20/min).  Serum  CO2  levels  and  pH  were 
re  ,pectively  lower 'and  higher  than  control  values  (33  ml/100  ml 
and  ?469^  at  a time  when  respiratory  rate  had  stabi livedo  On 
'the  ja^i..  of  these  findings  it  is  suggested  that  morphine 
depresses  the  homeostatic  level  and  creates  a state  in  which 
\he  equilibrium  concentration  of  serum  CO2  is  higher  than  in 
the  control  state  o Admini  strati  on  of  nalorphine  -rapidly 


shift^s  the  homeostatic  level  C i-ensi t ivi ty  to  CO2}  back  to  o. 
above ^control  producing  a marked  tachypnea o 


jM. 
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tai’CNlN  LEViiLS  IN  TISSUES  OF  MORPHINE 
■iv::f  ABRUPT  WITHDRAWAL  (ABSTRACT).  J.  Sloan^, 

• ^«R».  Martin.  HIMH  Addiction 

I 'capital,  Lexington,  Ky. 

i.  and  spleen  of  rats  treated  with  progress- 
i^JjAncre-.-^isg  doses  of  morphine  (10  to  320  mg/kg/day  over 
or  nOi.'tnal  saline  were  analysed  spectrophotonietrically 
: 3f  (^rccho?  r 3.nc*  (CA)  and  serotonin  (S)  content  24,  48  ajid 

fo  i.ij.':  abrupt  discontinuance  of  injections.  During 

r V ” 

cycle,  control  animals  gained  weight  whereas  tiie 
l.'ht  of.anima-c  receiving  morphine  remained  approximately 
r.  ta  t.  On  t-emination  of  all  injections,  morphine  addicted 
’’.'■3  lo^t  w 'a ‘u  du  Ing  the  first  48  hours,  wbjlle  saline 

of  the  spleen 


tr^ttd  controls  continued  to  gain.  Tlie  wei 
'am  heaii;  of  addicted  animals  was  less  than  that  of  saline 

'•ijX 


aat^'pls.  No  statistically  significant  differences  in  either 
OA  or  S levels  were  found  between  rats  withdrawn  from 
' )i^hlne  and  saline  controls.  Heart  GA  levels  of  morphine 
-c^'-^ted  rats,  when  calculated  on  a mcg/gm  basis,  were  slightly 
c?er  than  saline  controls  24  hours  after  withdrawal  and 


significantly  lower  at  48  hours.  When  heart  GA  content  was 
-^Iculatfed  on  the  basis  of  mcg/heart,  the  drop  was  highly 
-'Igftlfloant  at  24  and  48  hours,  iplenic  CA,  and  S levels,  calcu- 
on  the  basis  of  mcg/pi,  were  significarAtly  elevated  24  and 

■ d ^ 

hcurs^post  ir^ection,  but  there  v^ere  no  significant  differences 

l-’i  spleiac  CA  or  S when  the  levels  were  calculated  on  the  basis 

. ^ 


of  ftc^/spieen. 

^^'<J..P3;oc.,  2^^  326  (Mar. -Apr.)  1962 
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A COMPAIIXSOI  OP  THE  EFFECTS  OF  IHTRAMOSCULARLT  ASKIHISTERpO  PENTOBARBITAL 
SODIXm  AID  HORPHUB  SUIJPATE  a nan.  W.  R.  Martin.  H.  F.  Fraw  and 
1.  ma  Addiction  Research  Center,  PHS  Hospital,  Lexington,  Ky. 

The  effects  of  graded  doses  of  pentobarbital  (P)(150  , 200  and  230  ng) 
and  norphlne  (H)  (8,  l6  and  32  ag)  were  studied  on  pupillary  dianeter, 
pest»rotatory  nystagaus  (PRH)  and  responses  to  single-  and  chronic-dose 
Questionnaires  (Fraser  et  al,.  J.  Phara.  exp.  Therap.  133:  371,  1961) 
la  12  aale  subjects.  P,  at  all  dose  levels,  was  Identified  as  such  by 
73)1  or  aore  of  the  subjects.  Only  23J(  of  the  subjects  Identified  N at 
the  8-ag  dose  level,  whereas  73J(  Identified  the  32-ag  dose  level  as  H. 

H was  aost  onaaonly  alstakenly  Identified  as  a barbiturate,  and, 
conversely,  P was  aost  oosoonly  alstaken  as  an  opiate.  Contributing  to 
the  confusion  of  M and  P by  subjects  is  the  fact  that  both  drugs  pro- 
duced aany  slallar  signs  and  syaptoas  such  as  aiosls,  PRH,  scratching, 
conjunctival  Injeotlon,  sedatlm  and  sleep.  &>wever,  only  alosis  and 
scratching  were  strongly  and  positively  correlated  with  dose  level  for 
H,  and  only  PRl,  sleep,  and  drunkenness  for  dose  levels  of  P.  In 
addition  to  the  above  aentioned  parameters,  allowing  differentiation 
between  H and  P,  the  subjects'  liking  for  M was  positively  correlated 
with  increasing  dose  levels,  but  iwgatively  correlated  with  increasing 
doses  of  P. 
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' EV.\LUA’j?10N  OP  A PHOTOGRAPHIC  mTKOD  OF  ESTIMATING  PUPIL  DIAMETER 
I IN  M/iN  (ABSTRACT)  0 B,  Ep  Jones*,  Vf,  Rp  Martin,  Hp  Isbell  and 
H.  F.  Praser.  NIMH  Addiction  Research  Center,  PHS  Hospital, 

i 

Le;:ington,  Ky. 

Statistical  analysis  of  three  experiments  was  done  to  determine 
the  sources  of  variation  and  the  reliability  of  estimating  pupil 
diameter.  Two  exp>erlments  used  a Graphic  camera  equipped  with  an 
f ?.8  lens  and  a Polaroid  Land  back.  Polaroid  JOOO  film  and  low 

a 

illumination  (5  ft.  candles)  were  used.  The  f5.rst  study  had 
^ 12  subjects,  photographed  twice  at  50  roinute  interva3.S{,  once  each 
I week  for  7 weeks.  Because  of  differences  in  illumination  due  to 

small  changes  in  position  of  the  regulating  lightmeter  a second 

S 

. 3t7idy  \ms  done,  using  5 subjects  photographed  three  times  at 

k • 

' 15-30  minute*  Intervals  once  each  vreek  for  6 weeks,  in  which 
||t  lightmeter  position  was  controlled  and  two  observers  made 
ij' inr^‘pendent  raeasvires  of  pupil  diameter.  The  results  of  the  two^ 
-stjudies  were  compared  with  replicate  control  measures  obtained 
f :in  22  subjects  at  3 weekly  intervals,  using  the  photographic 
method  of  Fraser  et  (J.  Pharmacol,  exper.  Therap.  10^:  ^58, 
1952).  in  addition  to  highly  significant  individual  differences 
. -Ti  pupil  diameter,  there  was  a tendency  for  pupil  diameters  to 
► V decreas^%on  repeated  measurements.  Absolute  differences  in  ram, 

Sind  their  standard  errors  between  repeated  measures  for  the 
3 studies  vjere  respectively  § .18  ± .02,  .28  ± .03>  and  .33  - .04. 
It* is  notev7orthy  that  differences  between  successive  measures  in 
.excess  of  1.0  mm  occurred  occasionally.  The  correlation  between 
,1  pupil  diameter  and  illumination  levels  observed  was  lens  than  .02. 

f.”  ' • " 

* 
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m . ! ■:  ' .S  OM  DIRECT  AND  CROSS  T-OLERMICE  WITIi  LSD  MD 
RO>V IN  JIAN  (ABSTRACT).  Harris  Xsbell^  A»B*  Wolbach*-' 
.■JD.E.  RnigQnbeip;^-.  HIS'lH  Addiction  Research  Center*  FHS  Hospital^ 

Lngtoa,  Ky.  • 

i Prvvlou^  work  (labell  in  press)  demonstrated 

tolerance  between  LSD  and  mescaline  in  man«  Mescaline 
% ^KtrooJRphetamine  share  In  common  certain  structural  and 
d tcologrical  properties.  The  above  reasons  stimiated 
e ■'  ivestigatlon  of  direct  and  cross  tolerance  with  LSD 
daxtroamphetaralne . Ten  healthy  adult  aiales.  were  utilised 
p cross -over  design  so  that  each  subject  received  either 
during  tv;o  l4-day  periods  of  chronic  administration. 

.‘rh  subject  was  "challenged"  fox’  dii^ect  tolerance  on  the 


day  with  the  drug  he  had  been  recei^^ing^  and  "challeiiged" 

1 y\ 

oi^  crOw^D  tolerance  on  the  I5th  day  with  the  alternate  drug. 

Jti 

results  V7sre  conipared  viith  control  drug  obser’/ations 
^ ined  for  each  subject  during  nontolerant  periods, 
ct  tolerance  developed  to  the  mydriatic  and  mental 

iects  of  LSD  and  to  the  pyretogenic,  hypertensive  and 

im 

SSiwal  effects  of  dextroamphetamine.  Cross  tolerance  was 

ji'  j 

nC.t  demons tra, ted  between  XjSD  and  dextroamphetamine . 
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EFFECTS  OF  ADDICTION  TO  I.V.  HEROIN  AS  COMPARED  TO 
PLACEBO  ON  PATTERNS  OF  ACTIVITY.  H.  F.  Fraser,  B.E.  Jones, 
p.E.  Rosenberg  and  A.  K . Thompson . NIMH  Addiction 
Research  Center,  PHS  Hospital,  Le’xington,  Ky, 

In  a double-blind  study  5 nontolerant  prisoner  heroin 
addict  volunteers  received  4 intravenous  injections 
daily.  Each  subject  was  indoctrinated  without  medication 
for  7 days,  then  a placebo  was  given  for  30  days,  follov/ed 
by  i.v.  heroin  which  started  with  10  mg  daily  and 
increased  to  an  average  of  9 5 m.g  daily  by  the  18th  day 
and  was  maintained  at  that  level  for  42  more  days. 

Average  hours  lying  horizontal  on  bed  daily  while  on 
placebo  were  9.96;  during  first  3 days  on  heroin,  v;ere 
9.16;  during  last  57  days  on  heroin,  12.47.  Hours  of 
sleep  for  above  respective  regimens  were  6.89,  5.81  and 
8.11.  Hours  off  ward  daily  were  respectively  3.34, 

5.06  and  2.41.  Pedometer  miles  daily  were  respectively 
5.24,  5.02  and  4.51.  Observations  indicate  that 
initially  heroin  increased  "activity"  but  later 
significantly  depressed  it.  Pursuit  rotor  performance 
conducted  under  no  particular  motivation  (patients  not 
advised  of  score)  declined  slightly  after  heroin  was 
started  but  improved  thereafter,  indicating  that  the 
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depressant  effects  of  heroin,  exhibited  chronically, 
were  not  due  to  psychomotor ' impairment . The  experiment 
also  demonstrated  (1)  satisfactory  correlations  between 
various  activity  measurements,  and  (2)  distinctly 
different  patterns  of  activity  on  days  Monday  through 
Friday  as  compared  with  Saturday  and  Sunday. 


The  Pharmacologist,  4:  (2)  154,  1962, 
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sQwtsd  .?fioi^Fl©'noo  y^TotoctsiTBa  (I)  fasdB'idanomeb  oalB 
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FACTORS  RKOULATHO  oral  C0X8UIIPTI0X  OF  STOHITAZBIIE  SOLDTIOM  IN  NORPHIHE- 
AODICTBO  RATS.  A.  Wlkler,  W.  R.  Martin,  P.  T.  Pescor^  atrt  C.  0. 

ROa  Ad41«tlon  R0t«Areh  C«nt«r.  USPBS  Hospital , Lexington,  Xj. 

SxporlMntal  rats  stabilized  on  aorphlne  (KS)  200  agAs  given  l.p.  at 
07)0  daily  (I's)  drank  leas  r^o  fron  1)00  to  0800  next  somlng  than  non> 
addicted  controls  (C's),  thou^  total  for  24  hrs  was  not  different.  In 
eontrast  I's  drank  significantly  store  than  C's  when  etonitazene  (ETZ)  in 
.00)  or  .01  ng/nl  aqueous  solutim  was  substituted  for  H2O  in  E's,  and 
the  sane  roluMS  as  C's  when  ETZ  cqneentrations  (E's)  were  .02  or  .04 
■g/nl.  In  I't*  total  anounts  of  STZ  eonsxiswd  were  .629,  1.1)7>  1«739  end 
J.O))  ■gAg  with  increasing  order  of  concentration.  Drinking  all  concen- 
trations of  ETZ  suppressed  "wet  dogs"  and  hypothensia  (NS  abstinence 
signs)  in  E's.  After  drinking  ETZ,  .01  or  .02  ng/nl  for  17  hrs,  I's  did 
not  differ  frcsi  C's,  but  showed  decreased  activity  when  ETZ  was  .00) 
mg/ml  and  increased  Og  consuat>tion  rate  (OCR)  and  eol<mie  tc^>erature 
(or)  when  BTZ  was  .04  ng/nl.  Substitution  of  ETZ  (.0?)  or  .16)  agAg) 
i.p.  for  NS  (200  ngAg)  i.P.  did  net  alter  ^umal  patterns  of  R2O  drink- 
ing in  I's,  and  like  NS,  sm>pressed  MS  abstinence  signs  and  increased 
activity,  OCR  and  CT.  In  nomal  rats,  fluid  eonsunption  was  not  changed 
by  substitution  of  BTZ  (.00)  or  .01  ng/nl)  for  H2O  fron  1)00  to  O80O  but 
activity  was  decreased  and  1 of  4 rats  died  on  ETZ,  .01  ng/nl.  In  nomal 
rats,  NS  ()0  ng/kg)  i.p.  decreased  activity  and  elevated  CT;  ETZ  (.07) 
■gAg)  1«P.  decreased  activity  and  increased  OCR  and  CT.  The  prlnary 
factor  regulating  consua^tion  of  ETZ  solution  in  NS-addleted  rats  appears 
to  be  suppression  of  NS  abstinence  phenoswna. 
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TOLrPANCE  AND  PHYSICAL  DEPENDENCE  TO  MORPHINE  IN  RATS. 

W.  r.  Martin,  A.  Wikler,  C.  G.  Eades  and  F.  T.  Pescor’ 
NIMH  Addiction  Research  Center,  PHS  Hospital,  Lexington, 

The  effects  of  morphine  sulfate  (MS)  in  non-tolerant 
and  tolerant  Wistar  strain  rats  and  the  effects  of 
abrupt  v/ithdrav/al  of  MS  in  MS-addicted  rats  ( 3 20  mg/kg/ 
dav)  were  studied  on  body  temperature,  metabolic  rate, 
body  weight,  "activity",  respiratory  rate,  water 
consumption  and  "wet  dog"  phenomenon  (spontaneous  skin 
twitches,  Wikler  ^ , Fed.  Proc . 22,  1960). 

MS  (100  mg/kg)  produced  cyanosis  and  a decrease  in 
"activity"  in  non-tolerant  rats  and  an  increase  in  body 
temperature,  metabolic  rate  and  "activity"  in  tolerant 
rats.  Abrupt  withdrawal  of  MS  in  tolerant  rats  produced 
two  distinct  syndromes:  a primary  syndrome  which 
appeared  8-12  hours  after  the  last  dose  of  MS , achieved 
maximum  intensity  by  24  hours,  persisted  for  72  hours  and 
was  characterized  by  the  appearance  of  "wet  dogs" , 
irritability,  weight  loss,  increased  activity  and  the 
return  of  body  temperature  and  metabolic  rate  to  normal 
or  subnormal  levels,  A secondary  syndrome  was  manifest 
by  the  4th  day  after  the  last  dose,  persisted  for  over 
2 months  and  consisted  of  a significant  increase  in 
metabolic  rate,  body  temperature  and  water  intake. 
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It  is  concluded  that  abrupt  vjithdravjal  of  morphine 
after  chronic  intoxication  of  the  rat  is  followed  by 
an  abstinence  syndrome  lasting  approximately  3 days; 
however,  post-addicted  rats  differ  from  non-addicted 
control  rats  for  over  2 months. 


The  Pharmacologist,  4:  (2)  154,  1962. 
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Effects  of  Morphine  and  Pentobarbital  on  Electrpdermal  Activity  and  Con- 
ditioned Electrodermal  Responses  in  Man.  B.E,  Jones*,  H.F.  Flanary*  an^ 
T,H,  Clements*,  NIMH  Addiction  Research  Center,  PHS  Hospital,  Lexington, 

Ky. 

In  a double-blind  study  64  subjects  (Ss)  received  intramuscularly 
either  morphine  sulphate  (MS),  8 or  l6  mg/70kg,  pentobarbital  sodium 
(PS)  200  mg/70kg,  or  saline  placebo  ( SL)  lcc/70kg.  Half  of  the  l6  Ss 
(conditioning  group)  In  each  drug  group  were  presented  with  .5  sec. 
tones  (1000  cps;  70  db.)  paired  with  .5  sec.  electric  shocks  (500  cps; 

40  vdc).  The  other  half  of  each  drug  group  (conditioning  control  group) 
rece'ved  equal  numbers  of  tones  and  shocks  without  pairing.  All  Ss  re- 
ceived 4 non-palred  shocks  and  tones  before  either  the  conditioning  or 
conditioning  control  procedures,  and  7 tones  after  conditioning  or 
control  procedures.  Electrodermagrams  (EDO)  were  obtained  for  all  Ss. 

In  a second  study,  EDGs  were  obtained  repeatedly  on  10  Ss  during  pre- 

e 

sentatlon  of  tones  and  a loud  bell  at  10  minute  Intervals,  under  the 
same  drug  conditions  used  in  first  study.  Among  Ss  receiving  shocks, 

MS  l6  significantly  reduced  the  rise  in  basal  skin  conductance  (tonic 
EDO)  seen  in  PS  and  SL  Ss,  but  did  not  Impair  responses  to  discrete 
shock  or  tone  (phasic  EDO).  MS  l6  moderately  reduced,  and  PS  markedly 
reduced  EDO  conditioned  responses.  Among  Ss  not  receiving  shock  the 
I tonic  EDO  of  the  MS  8 and  l6  conditions  did  not  differ  from  the  SL 
condition.  Results  indicate  that  MS  has  greater  effect  on  tonic  than 
I on  phasic  EDO,  but  only  among  Ss  receiving  shock. 
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IIPINARY  EXCRETION  OF  CATECHOLAMINES  AND  SOME  OF  THEIR 
METABOLITES  DURING  A COURSE  OF  MORPHINE  ADDICTION  AND 
WITHDRAWAL  IN  TWO  HUMAN  SUBJECTS.  H.  Weil-Malherbe , 

E.^.  B.  Smith,  A.  J.  Eisenman  and  H,  F.  Fraser.  NIH , 

Saint  Elizabeths  Hosp.  , Wash.,D.C.  and  Addiction  Research 
Center,  Lexinpton,  Kentucky. 

The  excretion  of  catecholamines  (epinephrine, 
norepinephrine  and  dopamine)  and  of  some  metabolites 
(me tanephrine , normetanephrine , 3-methoxy-4-hydroxy- 
mandelic,  3 , 4-dihydroxymandelic  and  3 , 4-dihydrophenvlacetic 
acids)  has  been  determined  in  two  volunteers  who,  after 
a preliminary  observation  period  of  30  days,  received 
increasinp  doses  of  morphine  sulfate  s.c.,  reaching  a 
maximum  of  250  mg/day  after  17  days.  This  level  was 
maintained  for  a further  81  days  in  subject  1 and  20 
days  in  subject  2.  Observations  were  continued  during 
a withdrawal  period  (7  days)  and  recovery  period  (case 
1:  22  days,  case  2:  60  days). 

The  excretion  of  most  metabolites  xvas  increased 
during  the  incremental  as  well  as  the  plateau  phase  of 
addiction  in  both  subjects.  In  subject  1 norepinephrine 
excretion  and  in  subject  2 epinephrine  excretion  was 
increased  during  the  incremental  phase;  dopamine 
excretion  was  increased  in  both  subjects. 
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Contrary  to  exi>€Ctation , the  excretion  data  did  not 
cate  any  significant  sympathc-adrenal  activation 
np  the  withdrawal- phase . 


J^roc.,  22:  (2)  (?t.  1)  567  (Mar. -Apr.)  1963. 


ton  bib  stsb  noit5>'roxs  srft  , noitjstosqxd  ot  y'lB'rtnoO 


noxtj&vxto&  Xfins'ibfi-orftBqnTys- tn6oitingx3  yas  9t&oibnx 

.safcrtq'lBv/Bnbritiv/  $rft  '^nx'xnb 

^ f / ^ - *« 

' ^ v.»  i>#  .'  : 

. ■ ' ■ ^ 
.^.  r'  ■ : 

.fORi  (.'TqA».^BM)  Va^  (I  .t^)  (S)  . DO-f-?  .bsl 

■'  ' . 


• f ! I 


■ ' .1  I’j  -;  ,j3p, 


'I,.' 


JK’  ' 


»i;  ■< 


A 44  4 fil 


LIBRARY 

NIMH  Addiction  Research  Center 

PHS,  Lexington,  Kentucky 


• library 


http;//nlhllbrary.nih.gov 


10  Center  Drive 

Bethesda,MD  20892-1150 
301-496-1080 


